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HE publication of the Illustrated Catalogue of the Museum of 
Comparative Zodlogy has been undertaken with a threefold 
object. In the first place, like the catalogues of most institutions of 
a similar character, it is intended to make the contents of our Museum 
generally known, and to facilitate our exchanges. In the second place, 
to be the medium of publication of the novelties received at the 
Museum, which require to be described and illustrated by diagrams 
or wood-cuts, or more elaborate plates. Finally, it is hoped that it 
may be the basis of a systematic revision of such natural groups of 
the animal kingdom as are most fully represented in our collections, 
and that it may, as far as possible, present to the scientific world 
the results of the investigations carried on in the Museum with a 
view of ascertaining the natural limits of the Faun at the present 
time and in past ages, and the genetic relations which may exist 
between the order of succession of organized beings upon the earth, 
their mode of growth, and their metamorphoses during their embry- 
onic life, and the plan and complication of their structure in their 
adult condition. 

The means for publishing this work have been most liberally granted 
by the Legislature, at a time when, in a less enlightened assembly, 
the material cares of the community would have engaged their 
exclusive attention. 

L. AGASSIZ. 


CamBripGkt, March 28, 1865. 


PREFACE. 


HIS is a descriptive Catalogue of such Genera and Species of 
Ophiuridz and Astrophytida, from the shores of North and South 
America and of Greenland, as are now represented in the Smithsonian 
Institution (1861) and in the Museum of Comparative Zodlogy at 
Harvard University (1864). To these are added notices of the other 
species in our Museum. 

There are twenty-six genera in all, and one hundred and five species. 
Of these, five genera and twenty-six species are new ; also, one generic 
name, which could not stand, has been replaced by a new one. 

The Catalogue consists of a Preface, an Introduction, a List of the 
most important books, a Table of the known Species of Ophiuridee 
and of Astrophytide, and descriptions of Genera and Species of the 
families Ophiuride and Astrophytide. 

I take this opportunity to thank the following gentlemen for their 
kind assistance in giving me specimens, and a great variety of valuable 
information: Professor Henry, Secretary of the Smithsonian Institution ; 
Professor 8. F. Baird ; Professor F. 8. Holmes; Professor J. Leidy ; Dr. 
J. L. LeConte ; Dr. Wm. Stimpson ; Professor Steenstrup and Dr. C. F. 
Litken, of Copenhagen ; Dr. D. F. Weinland ; James M. Barnard, Esq. ; 
Rev. J. E. Mills; Mr. T. N. Gill; Mr. Higginson ; Mr. A. 8. Packard, Jr.; 
Mr. N.S. Shaler; Professor A. E. Verrill; Mr. A. Garrett ; Mr. G. A. Che- 
ney, of Zanzibar; Mr. C. Curtis, of Key West; Dr. Whitehurst, Surgeon 
of the post, and Mr. Phillips, Superintendent at Fort Jefferson, Tortugas ; 
General Geo. G. Meade, U.S. A.; General D. P. Woodbury, U. 8. A.; 
Lieutenant Craighill, U.S. A.; Mr. A. H. Riise, of St. Thomas ; Profes- 
sor Valenciennes and M. Rousseau, of the Jardin des Plantes ; Professor 
Schmarda, of Vienna; Professor Schlegel and Professor Herklots, of 
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Leyden ; Dr. Strahl, of Berlin; Professor Owen and Dr. Gray, of the 
British Museum ; and Professor Allman, of Edinburgh, To my friend, 
Mr. Alex. Agassiz, I wish especially to make my acknowledgments for 
the tedious labor of correcting the proofs, which he has cheerfully 
undertaken during my unavoidable absence. Professor Agassiz has, 


in the kindest manner, superintended the work. 


THEODORE LYMAN. 


Camprrpér, Mass., October, 1864. 
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arm. jj, upper arm-plate : : é 
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plate 2 - : . 
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INTRODUCTION. 


S this is neither a treatise on the anatomy of serpent-stars, nor a 
A critical essay on their classification, no parts are treated of that 
do not bear directly on specific and generic relations. 

Without entering upon the metaphysical questions of the existence, 
limits, and relations of genera and of species, I have tried, as far as 
might be, to keep the characters strictly separate, and not to mingle 
generic marks in specific descriptions, or vice versa. 

Although the names which are commonly used for the different 
organs by no means express their true homologies, but, on the con- 
trary, are mostly names applied originally to anatomical parts among 
Vertebrata, I have nevertheless held to the received nomenclature, 
because any change would have to be explained by a chapter on the 
homologies of Radiata, which could not be here admitted. 

Method of describing. — An Ophiuran, to be “in position,” should be 
placed with the mouth down; then, horizontally towards the points 
of the arms, is owtwards ; horizontally towards the mouth, is inwards ; 
vertically towards the back, or upper surface of the animal, is wpwards ; 
vertically towards the mouth and under surface of the animal, is down- 
wards. It is essential that these directions should be borne in mind. 

It should not be forgotten that these animals are, at different stages 
of growth, quite unlike in the number, size, and proportions of their 
parts ; and that even the full-grown ones present a compound of young 
and of adult characters, since the outer part of the arm is made up of 
joints not yet fully developed. Hence it is necessary, in determining 
different species, that specimens of the same size should be compared 
with each other. Considering these differences, it 1s proper to state, 
that, when “arm-plates,” “arm-joints,” &c. are spoken of, without fur- 
ther qualification, in the following descriptions, it means only such as 
are near the base of the arm, and are therefore fully grown. Also, 
where the “length” or the “breadth” of a part is mentioned, the 
greatest length, or breadth, is referred to. 


The millemeter is always used as the unit of measurement ; there- 
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INTRODUCTION. 


fore, all measurements in these descriptions may be directly compared 
with each other, and proportions, or tables, may be made from them. 

All the species are described in the same way, and in accordance 
with the following table :— 


1 


NAMEs. 
PrincipaAL SyNONYMES, with references to their authorities. These have been taken 


from the original works, whenever it was possible. 


SprctaL Marks. A few striking characters are given, to aid the student in finding 


a particular species. 


Description oF A Spectmen.' A specimen is particularly described, as an indi- 


vidual, and without reference to other individuals. Its parts are taken up in 
the following order : — 

a. General measurements. Diameter of the disk. Distance from the outer edge of 
a mouth-shield? (Fig. 9, a) to the outer corner of the opposite mouth-slit. 
Width of an arm, without its spines. Length of anarm. Distance from the 
outer side of a mouth-shield to the inner point of the corresponding angle of 
the mouth (Fig. 15, c), compared with the distance between the outer corners 
of two mouth-slits. 

b. Chewing apparatus. Number, shape, size, &c. of the mouth-papille (Fig. 15, d); 
tooth-papille* (Fig. 5, d’) ; and teeth® (Fig. 5, d’). 

c. Mouth-shields, their shape, and length to breadth; peculiarities of the madre- 
poric shield. 

d. Side mouth-shields® (Fig. 9, 6), their size and shape. 

e. Under arm-plates’ (Fig. 3, #), their shape, size, and proportions. These plates 
are often octagonal, in which ease the two sides that are parallel with the 
length of the arm are called dateral (Fig. 11, h/’) ; the two that run across the 
arm, outer (Fig. 11, 4’) and cnner ; and the four sides that stand at an angle 
with the length of the arm, respectively ower lateral and ‘nner lateral 
(Fig. 11, h’ and 2’). In counting the joints, or the plates, of the arm, the 
innermost under arm-plate (which is often quite rudimentary) is considered as 
the first. 

f. Side arm-plates* (Fig. 3, 7), their form and character. 

g- Upper arm-plates® (Fig. 2, 7), their shape, size, and proportions. Their dif- 
ferent sides are named in the same way as those of the under arm-plates. In 
some genera these plates have supplementary pieces, which are always placed 
near the edges, but vary in number, size, and shape. 

h. Disk, details of its covering, above and below. The disk is divided into bra- 
chial and interbrachial spaces, the former including the sectors, which contain 
the arms, the latter those which are between the arms. When the scaly coat 
is not entirely covered by grains, or spines, there may be distinguished certain 


For a short anatomical description, see Liitken on Ophiurans, Silliman’s Journal, XXVIII. 


July, 1859. 
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Mundschild (Miill.) Scutum buceale (Miull.). 
Mundspalten (Miill.) Rima oris. 
Zahnpapillen (Miill.) Papille dentales. 
Zihne (Miill.) Dentes. 

Scutella adoralia. 

Bauchschilder (Miull.) Scutella ventralia. 
Scutella lateralia. 

Riickenschilder (Miill.) Scutella dorsalia. 
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principal scales, or plates; namely, primary plates (Pl. II. Fig. 5), which 
lie on the back of the disk, one in the centre, and others arranged along ten 
lines radiating from it; they may be distinguished by their greater size ; in 
the young animal they cover the whole back of the disk, and are only six in 
number, — their number, size, shape, and position are described : — radial 
shields,” their size, length to breadth, shape, &c.; these are plates, arranged 
in five pairs, a pair over the base of each arm (Fig. 10, 7); among Astro- 
phytide they are covered with thick skin, and extend nearly to the centre of 
the disk, forming radiating ridges, or “ribs” :— radial scales (Fig. 8, m), large 
scales sometimes found outside the radial shields : — genital plates, or genital 
scales (Fig. 4, x), which run along the genital slits, on the side next the inter- 
brachial space, — their size and shape. 
i. Genital Slits (Fig. 17, 0). 

j. Arm-spines (Figs. 1 and 14, p), their special characters and their lengths, com- 
pared with each other and with the length of the lower arm-plate. The 
uppermost spine is counted as the first. 

k. Tentacle-scales' (Fig. 15, q), their number, shape, size, Ke. 

1. Oolor. The colors of the animal, when alive and when in alcohol. 

VARIATIONS OF THE SPECIES, in size, color, number of parts, &c. 

Locatities. In what seas found, and by whom, depth of water, habits, &c. 

How DISTINGUISHED, specifically, from other species of the same genus. 

List oF SPECIMENS now in the collections of the Smithsonian Institution, and of 
the Museum of Comparative Zodlogy at Cambridge. 
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10 Scutella radialia. 1 Papille ambulacrales. 
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OPHIURIDZ AND ASTROPHYTIDA. 


LIST OF KNOWN SPECIES OF OPHIURIDZ AND ASTROPHYTIDA. 


NAME. 


ORIGINAL NAME. 


Ophiura Lamk. (non Fbs.) 


- variegata Lyman. 
squamosissima Lyman. 
rubicunda Lyman. 
cinerea Lyman. 
panamensis Lyman. 
Elaps Lyman. 
brevicauda Lyman. 
guttata Lyman. 
olivacea Lyman. 
levis Lyman. 
Wakhlbergii Lyman. 
brevispina Say. 
appressa Say. 
teres Lyman. 
Januarii Lyman. 

* Grubii Hell. 
Holmesti Lyman. 


Ophioderma variegata Ltk. 


Ophioderma squamosissima Ltk. 


Ophioderma rubicunda Ltk. 


Ophioderma cinereum Mill. & Tr. 


Ophioderma panamensis Ltk. 
Ophioderma Elaps Ltk. 
Ophioderma brevicauda Ltk. 
Ophioderma guttata Ltk. 
Ophioderma olivaceum Ayres. 
Stella levis Rondel. 


Ophioderma Wahlbergii M. & Tr. 


Ophiura brevispina Say. 
Ophiura appressa Say. 
Ophiura teres Lyman. 
Ophioderma Januarii Ltk. 
Ophiura Grubii Hell. 
Ophiura Holmesiti Lyman. 


Ophiocnemis Miill. & Trosch. 


marmorata Mill. & Tr. 


Ophiopeza Peters. 
fallax Peters. 


Yoldii Ltk. 


Ophioglypha Lyman. 
lacertosa Lyman. 
albida Lyman. 
carnea Lyman. 

Sarsit Lyman. 
affinis Lyman. 
robusta Lyman. 
nodosa Lyman. 
Stuwitzii Lyman. 
Liitkenti Lyman. 


Ophiocten Ltk. 


Kréyeri Ltk. 
abyssicola Ltk. 


Ophiura marmoraia Lamk. 
'P 


Ophiopeza fallax Peters. 
Ophiopeza Yoldii Ltk. 


Stella lacertosa Linck. 
Ophiura albida Forbes. 
Ophiura carnea Sars (MS.) 
Ophiura Sarsii Ltk. 
Ophiura affinis Ltk. 
Ophiolepis robusta Ayres. 
Ophiura nodosa Ltk. 
Ophiura Stuwitzii Ltk. 


Ophioglypha Liitkenii Lyman. 


Ophiocten Kréyeri Ltk. 
Ophiura abyssicola Forbes. 


Ophiolepis Mill. & Trosch. 


annulosa Mull. & Tr. 


variegata Ltk. 
paucispina Mill. & Tr. 
elegans Ltk. 

cincta Mill. & Trosch. 


Garretti Lyman. 
* stenura Lor. 
* atacamensis Phil. 


Ophioceramis Lyman. 
Januariti Lyman. 


{ Ophiura annulosa De Bl. ) 


(non Lamk.) 5 
Ophiolepis variegata Ltk. 
Ophiura paucispina Say. 
Ophiolepis elegans Ltk. 
Ophiolepis cincta Miill. & Tr. 


Ophiolepis Garretti Lyman. 
Ophiolepis stenura Lor. 
Ophiolepis atacamensis Phil. 


Ophiolepis Januarii Ltk. 


PRINCIPAL LOCALITIES. 


West Coast of Central America. 
West Indies. 

West Indies ; Florida. 

West Indies ; Florida; Gulf of Mexico. 
West Coast Cent. Am. ; Lower Calif. 
West Indies. 

West Indies. 

West Indies. 

S.side Cape Cod; N. York; N. Carolina. 
Mediterranean. 

Port Natal, South Africa. 

West Indies ; Florida. 

West Indies ; Florida. 

West Coast Cent. Am.; Lower Calif. 
Rio Janeiro. 

South Adriatic. 

Charleston, S. C. 


“ Eastern Seas”; Ceylon. 


Mozambique ; Zanzibar. 


North European Seas; Mediterranean. 
North European Seas ; Mediterranean. 
North European Seas. 

N. Europe ; Greenland; N. E. America. 
North European Seas. 

N. Europe ; Greenland; N. E. America. 
Greenland; Labrador ; Newfoundland. 
Greenland ; Newfoundland. 

Puget Sound. 


Spitzbergen ; Greenland. 
Egean Sea. 


§ Timor; Celebes; New Guinea; Indian 

( Ocean; Red Sea; Mozambique. 
West Coast of Central America. 
West Indies ; Florida. 
West Indies ; Florida. 

( Red Sea; Mozambique; East Ind. Ar- 


= 


( chipelago, Vavao; New Guinea. 


Kingsmills Islands. 
Quarnero. 


Isla Blanea, Chili. 


Rio Janeiro. 


* Species marked thus * have not been revised by Mr. Lyman; they have been added since his absence. 


Ophiozona Lyman. 
impressa Lyman. 
pacifica Lyman. 


Ophioplocus Lyman. 
imbricatus Lyman. 


Ophiocoma Agass. 


scolopendrina Agass. 


erinaceus Mill. & Tr. 


Wendtii Mull. & Tr. 
Schoenleinii M. & Tr. 
Nilssonti Mill. & Tr. 
nigra Mull. & Trosch. 
tumida Mull. & Tr. 


pica Mill. & Trosch. 
Valencia Miill. & Tr. 


LIST OF KNOWN SPECIES. ul 


Ophiolepis impressa Ltk. West Indies ; Florida. 
Ophiolepis pacifica Ltk. West Coast of Central America. 


( Kingsmills Islands; Mauritius ; Mozam- 


hiolepis imbricataM.& Tr. — - 
puleclepsanbricata a ( bique ; Nicobar Islands. 


Ophiura scolopendrina Lamk. Kingsmills Islands ; Red Sea; Indian 
Ocean; Nicobar Isls. ; Loo Choo Isls. 

Sandwich Islands ; Kingsmills Islands ; 
Indian Ocean; Red Sea; Zanzibar. 

Ophiocoma Wendtii Miill. & Tr. South Sea. 

Ophiocoma Schoenleinii M. & Tr. Celebes. 

Ophiocoma Nilssonii Mill. & Tr. North Sea. 

Asterias nigra O. F. Miill. North European Seas. 

Ophiocoma tumida Mill. & Tr. Gulf of Genoa; Norway. 

(Sandwich Isls.; Kingsmills Islands ; 

Red Sea; Zanzibar; Mauritius; Java. 
Ophiocoma Valencia M. & Tr. | Red Sea; Mozambique. 


- Guinea; Zanzibar; Isle de France; 
Ophiocoma erinaceus M. & Tr. } 


Ophiocoma pica Miill. & Tr. 


squamata Mill. & Tr. j Ophiura squamata Lamk. (non ; Atlantic Ocean. 


picta Mill. & Tr. 


echinata Agass. 
brevipes Peters. 
pumila Ltk. 
Riisei Ltk. 
ethiops Ltk. 
insularia Lyman. 
Alexandri Lyman: 


§ 


rl 


Delle Ch.) 
Ophiura picta Kuhl. & v. Has. ) 


CMs.) yea 
Ophiura echinata Lamk. West Indies ; Florida. 
Ophiocoma brevipes Peters. Mozambique. 
Ophiocoma pumila Ltk. West Indies ; Florida. 
Ophiocoma Riiset Ltk. West Indies ; Florida. 
Ophiocoma cethiops Ltk. W. Coast Central Amer. ; Lower Calif. 
Ophiocoma insularia Lyman. Sandwich Islands. 


Ophiocoma Alexandri Lyman. —_W. Coast Central Amer. ; Lower Calif. 


Ophiarachna Mill. & Trosch. 


incrassata Miill. & Tr. 
infernalis Mill. & Tr. 
gorgonia Mull. & Tr. 


septemspinosa M. 


vestita Lyman. 
* ? 


& Tr { Ophiura septemspinosa Kuhl. & ) 


( 


Ophiura incrassata Lamk. Java. 
Ophiarachna infernalis M. & T. Indian Ocean. 
Ophiarachna gorgonia M. & T. | Mozambique. 

v. Has. (MS.) Molucea Islands. 
Pectinura vestita Forbes. Egean Sea. 
Pectinura Forbesti Hell. South Adriatic. 


Ophiomastix Mill. & Trosch. 


annulosa Mill. & Tr. 
venosa Peters. 


Ophiarthrum Peters. 
elegans Peters. 


Ophioblenna Ltk. 
antillensis Ltk. 


Ophiura annulosa Link. (n. De Bl.) Java. 


Ophiomastix venosa Peters. Mozambique. 
Ophiarthrum elegans Peters. Mozambique. 
Ophioblenna antillensis Ltk. West Indies. 


Ophiacantha Miill. & Trosch. 


spinulosa Mull. & T. 


Ophiacantha spinulosa Miil. & Tr. N. Europe; Arctic Oc. ; N. E. America. 


setosa Mull. & Trosch. Asterias setosa Retz. Sicily. 


scabra Sars. 


Ophiacantha scabra Sars. Mediterranean. 


Ophiopholis Mull. & Trosch. 


bellis Lyman. 


STELLA OE ata Northern Europe; Arctic Sea; N. E. 
bellis scolopendrica Linck. America. 
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Ophiopholis Miill. & Trosch. (continued). 


Kennerlyi Lyman. 
Caryi Lyman. 
Ophiostigma Ltk. 


isocanthum Lyman. 
tenue Ltk. 


Ophiactis Ltk. 
asperula Ltk. 
Kréyeri Ltk. 
Orstedii Ltk. 


virescens Orst. & Ltk. 


arenosa Ltk. 
Reinhardtii Ltk. 
Krebsii Ltk. 
Miilleri Ltk. 
sexradia Ltk. 
simplex Ltk. 
Ballii Sars. 
virens Sars. 


Amphiura Forbes. 
Jiliformis Forbes. 
FHolbolli Ltk. 
Chiajii Forbes. 
Puntarene Ltk. 
microdiscus Ltk. 
violacea Ltk. 
Orstedii Ltk. 
Riisei Ltk. 
Stimpsonii Ltk. 
tenera Ltk. 
geminata Ltk. 
gracillima Ltk. 
atra Ltk. 
perplexa Lyman. 
Slorifera Forbes. 


squamata Sars. 


urtica Lyman. 
pugetana Lyman. 
occidentalis Lyman. 
punctata Ltk. 
limbata Ltk. 
chilensis Ltk. 
Goodsiri. 


Ophiopholis Kennerlyi Lyman. 
Ophiopholis Caryi Lyman. 


Ophiura isocantha Say. 
Ophiostigma tenue Ltk. 


Ophiolepis asperula Phil. 


Ophiactis Kréyeri Ltk. 
Ophiactis Orstedii Ltk. 


Ophiactis virescens Orsted. & Ltk. 


Ophiactis arenosa Ltk. 


Ophiactis Reinhardt Ltk. 


Ophiactis Krebsii Ltk. 
Ophiactis Milleri Ltk. 


Ophiolepis sexradia Grube. 
Ophiolepis simplex Le. Conte. 
Ophiocoma Ballii Thompson. 
Ophiolepis (Ophiactis) virens Sars. 


Asterias filiformis O. F. Miiller. 


Amphiura Holbolli Ltk. 


Amphiura Chiajii Forbes. 
Amphiura Puntarene Ltk. 
Amphiura microdiscus Ltk. 


Amphiura violacea Ltk. 
Amphiura Orstedii Ltk. 


Amphiura cordifera Ltk. 
Amphiura Stimpsonii Ltk. 


Amphiura tenera Ltk. 


Ophiolepis geminata Le Conte. 
Ophiolepis gracillima Stimpson. 
Ophiolepis atra Stimpson. 
Ophiolepis perplexa Stimpson. 
Amphiura florifera Forbes. 


Asterias squamata Del. Chiaje. 


Amphiura urtica Lyman. 
Amphiura pugetana Lyman. 
Amphiura occidentalis Lyman. 
Ophiocoma punctata Forbes. 
Ophiolepis limbata Grube. 
Ophiolepis chilensis Mill. & Tr. 
Ophiocoma Goodsiri Forbes. 


Ophiophragmus Lyman. 


marginatus Lyman. 
septus Lyman. 
Wurdemani Lyman. 


Ophiocnida Lyman. 
brachiata Lyman. 
scabriuscula Lyman. 
hispida Lyman. 
neapolitana Lyman. 
Ballii Lyman. 
abyssicola Lyman. 


Amphiura marginata Orst. & Ltk. 


Amphiura septa Ltk. 


Amphiura Wurdemani Lyman. 


Asterias brachiata Montagu. 
Amphiura scabriuscula Ltk. 
Ophiolepis hispida Le Conte. 
Amphiura neapolitana Sars. 


Amphiura Ballii Sars. 


Amphiura abyssicola Sars. 


OPHIURIDA AND ASTROPHYTIDZ. 


Puget Sound ; Mendocino, Cal. 
San Francisco, Cal. 


West Indies; Florida. 
West Coast of Central America. 


Chili. 

West Coast of Central America. 
West Coast of Central America. 
W. Coast Cent. America; Lower Calif. 
West Coast of Central America. 
Nicobar Islands. 

West Indies; Florida; S. Carolina. 
West Indies ; Florida. 

Sandwich Islands. 

West Coast of Central America. 
English Coast ; Bergen. 
Mediterranean. 


North European Seas. 

Arctic Sea; Greenland ; Spitzbergen. 
North European Seas; Mediterranean. 
West Coast of Central America. 
West Coast of Central America. 
West Coast of Central America. 
West Coast of Central America. 
West Indies. 

West Indies. 

West Indies ; South Carolina. 

West Coast of Central America. 
South Carolina. 

South Carolina. 

Port Jackson, Australia. 

Egean Sea. 


(Grand Manan, Massachusetts Bay ; 


Mediterranean ; England ; Denmark. 
Puget Sound. 
Puget Sound ; Mendocino, Cal. 
Monterey ; Mendocino; Puget Sound. 
English Coast. 
Rio Janeiro. 
Chili. 
English Coast. 


West Coast of Central America. 
West Indies. 
West Coast Florida. 


English Coast. 

West Indies. 

West Coast of Central America. 
Mediterranean. 

Norway. 

Norway. 


LIST OF KNOWN SPECIES. 


Hemipholis Agass. (MS.) 
cordifera Lyman. Asterias cordifera Bosc. 

Ophionereis Ltk. 
dubia Lyman. 
reticulata Ltk. 
annulata Lyman. 
Schayert Ltk. 
Xantusii Lyman. 
porrecta Lyman. 


Ophiolepis dubia M. & T. (Savig.) 
Ophiura reticulata Say. 
Ophiolepis annulata Le Conte. 
Ophiolepis Schayeri Mill. & Tr. 
Ophionereis Xantusii Lyman. 
Ophionereis porrecta Lyman. 


Ophiopeltis Diiben & Koren. 
securigera Diib. & Kor. Ophiopeltis securigera Dib. & K. 

Ophiopsila Forbes. 
aranea Forbes. 
annulosa Ltk. 
Riiset Ltk. 


Ophiopsila aranea Forbes. 
Ophianoplus annulosus Sars. 
Ophiopsila Riisei Ltk. 


Ophiothrix Mill. & Trosch. 


spiculata Le Conte. Ophiothrix spiculata Le Conte. 

{ STELLA SCOLOPENDROIDES ; } 

( rosula scolopendroides Linck. 5 
Ophiothrix hirsuta Miill. & Tr. 


Ophiothrix comata Mill. & Tr. 


rosula Forbes. 


hirsuta Mill. & Tr. 
comata Mull. & Tr. 


longipeda Mill. & Tr. 


Rammelsbergii M. & T. 
fumaria Miill. & Tr. 
triglochis Miill. & Tr. 
ciliaris Mull. & Tr. 
aspidota Mill. & Tr. 
nereidina Mill. & Tr. 
violacea Miill. & Tr. 
spongicola Stimpson. 
planulata Stimpson. 
Orstedii Ltk. 
Suensonii Ltk. 
lineata Lyman. 
angulata Ayres. 

alba Grube. 
magnifica Lyman. 
dumosa Lyman. 
parasita Mill. & Tr. 
virgata Lyman. 
propinqua Lyman. 
Cheneyi Lyman. 
demessa Lyman. 


Ophiura longipeda Lamk. 


Ophiothrix Rammelsbergii M. & T. 
Ophiothrix fumaria Mill. & Tr. 
Ophiothriz triglochis Mull. & Tr. 
Ophiothrix ciliaris Mill. & Tr. 
Ophiothriz aspidota Mull. & Tr. 
Ophiura nereidina Lamk. 
Ophiothrix violacea Mull. & Tr. 
Ophiothrix spongicola Stimpson. 
Ophiothrix planulata Stimpson. 
Ophiothrix Orstedii Ltk. 
Ophiothriz Suensonii Ltk. 
Ophiothrix lineata Lyman. 
Ophiura angulata Say. 
Ophiothrix alba Grube. 
Ophiothrix magnifica Lyman. 
Ophiothrix dumosa Lyman. 
Ophiothriz parasita Mull. & Tr. 
Ophiothrix virgata Lyman. 
Ophiothrix propinqua Lyman. 
Ophiothrix Cheneyi Lyman. 
Ophiothriz demessa Lyman. 


Ophiomyxa Mill. & Trosch. 


pentagona Mull. & Tr. 
flaccida Ltk. 


Ophiura pentagona Lamk. 
Ophiura flaccida Say. 


Ophioscolex Miill. & Trosch. 


glacialis Mill. & Tr. Ophioscolex glacialis Mull. & Tr. 


Asteronyx Mill. & Trosch. 
Loveni Mull. & Trosch. Asteronyx Loveni Mull. & Tr. 
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South Carolina. 


Red Sea. 

West Indies ; Florida. 

West Coast of Central America. 
Van Diemen’s Land. 

Lower California. 

Florida. 


Baltic Sea. 


Mediterranean. 
Mediterranean. 
West Indies ; Florida. 


West Coast of Central America. 


Mediterranean ; N. European Seas. 


Red Sea. 


§ Society Islands; Timor; Nicobar Isl- 


ands ; Isle de France. 


Port Natal, South Africa. 


East Indies. 

South Sea. 

West Indies; Rio Janeiro. 
Port Jackson, Australia. 
Groper Shoal, S. lat. 20°, E. lon. 1604. 
West Indies; Florida. 

West Indies; Gulf of Mexico. 
Florida. 

South Carolina ; Georgia. 
Atlantic Ocean. 

Chili. 

Gulf of California. 

Australia. 

Kingsmills Islands. 

Kingsmills Islands. 

Zanzibar. 


Kingsmills Islands ; Sandwich Islands. 


Mediterranean. 
West Indies ; Florida. 


Spitzbergen. 


Norway. 
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Trichaster Agass. 
palmiferus Agass. Euryale palmiferum Lamk. India. 


Astrophyton Linck. 
arborescens Mill. & Tr. Stella arborescens Rondel. Mediterranean. 
Lamarckii Mull. & Tr. Astrophyton Lamarckii M. & Tr. North European Seas. 
eucnemis Mull. & Tr. -Astrophyton eucnemis M. & Tr. | Greenland. 
Caryi Lyman. Astrophyton Caryi Lyman. San Francisco, Cal. 
Agassizii Stimpson. Astrophyton Agassizii Stimps. Cape Cod, Ms., to Gulf St. Lawrence. 
Linckii Mill. & Tr. Astrophyton Linckii Mill. & Tr. North European Seas. : 


clavatum Lyman. Astrophyton clavatum Lyman. Zanzibar. 

costosum Seba. Astrophyton costosum Seb. (u.Ltk.) Florida ; West Indies. 
cecilia Ltk. Astrophyton cecilia Ltk. West Indies. 

Krebsii Ltk. Astrophyton Krebsii Ltk. West Indies. 

chilense Phil. Astrophyton chilense Phil. Chili. 

verrucosum Mull. & Tr. Euryale verrucosum Lamk. Indian Ocean. 
asperum Agass. Euryale asperum Lamk. India. 

exiguum Agass. Euryale exiguum Lamk. South Sea. 


Asteroporpa Orsted. 
annulata Orst. & Ltk. Asteroporpaannulata Orst. & Ltk. West Indies. 
affinis Ltk. Asteroporpa affinis Ltk. West Indies. 
* dasycladia Duj. & H. — Trichaster dasycladia Val. MS. Guadaloupe. 


Asterochema Orsted. 
oligactes Ltk. Asterias oligactes Pallas. West Indies. 


DOUBTFUL SPECIES. 


Ophiura cuspidifera Lamk. 

Astrophyton costosum, costis conicis Linck. 
Astrophyton scutatum, scuto striato Linck. 
Astrophyton scutatum, scuto rotato Linck. 


Stella scolopendroides granulata Linck. Ophiocoma erinaceus ? Ophiocoma echinata ? 
Erste Sternfisch F. Martens. Ophiopholis 2 
Ander Sternfisch F. Martens. Astrophyton 2? 


GEOGRAPHICAL DISTRIBUTION. 


Despite the great additions to our knowledge of the two families of 
serpent-stars, we are scarcely yet in a position to do more than hint at 
the faunal distribution of the species. There is, so to speak, a fauna 
of the North Atlantic, whereof the extreme limits are from the Medi- 
terranean, on the east, to Cape Cod, on the west. The Amphiura squa- 
mata is found over this whole range; and even of Ophiopholis bellis I 
have seen a specimen from Fayal. This last species swarms in all the 
northern part of this faunal region, from east to west; Ophioglypha 
robusta, O. Sarsii, and O. nodosa are common to the two sides of the 
Atlantic, as well as Ophiocantha spinulosa; while Ophiothrix rosula, 
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though ranging from the Mediterranean to the Arctic seas, does not 
pass to the western side. Astrophyton Agassizii, on the other hand, is 
a purely American species. So that the two sides of this region, 
though agreeing in many things, are distinguished in others. Thus, 
the genera Ophiothrix and Ophiocoma are quite wanting along the 
northeastern shores of America. After passing Cape Cod, we find, to the 
south, the genus Ophiura, but only one species, the northern species 
of various genera disappearing, and a barren tract succeeds as far as 
North Carolina, in which space I know of but one Ophiuran, Ophiura 
olivacea, as a common resident. Once in the latitude of Charleston, 
South Carolina, we meet a rich store of species, and encounter the gen- 
era Amphiura, Hemipholis, and Ophiothriz in abundance ; not, however, 
the same species that occur in the Gulf of Mexico and among the Antilles, 
in which narrow circle lives a distinct fauna, of surpassing richness ; — 
there may be seen the myriads of Ophiothrix Orstedii, Ophiocoma echi- 
nata, Ophiura appressa, and Ophiopsila Riise: ; while in the deeper 
waters we have the curious forms of Asterochema and Asteroporpa. 
The development of the genus Ophiura is especially remarkable, and 
quite characteristic. Passing the narrow isthmus, to the Pacific coast 
of Central America, we light upon a distinct fauna again, but one which 
is a counterpart of that of the Gulf. The same forms of Ophiothriz, 
Ophiocoma, Ophionereis, and Ophiura. Following this coast to the 
north, we in due time arrive at a temperate fauna, in the region of 
Northern California. There, again, is a souvenir of the eastern coast; 
the characteristic Ophiopholis, the Amphiura pugetana, and even an As- 
trophyton, which recalls A. eucnemis. Striking now westward, and get- 
ting to the Sandwich Islands, we are on the borders of what may be 
termed the fauna of the great ocean, a fauna presenting in its vast 
range the greatest contrast to that of the Gulf of Mexico. This region 
extends from the Red Sea and Zanzibar, on the west, to the Sandwich 
Islands, on the east; and from the Kingsmills group, on the south, to 
the Loo-Choo Islands, on the north! New forms here surprise us; 
Ophiopeza replacng Ophiura, which is unknown; then Ophiarachna, 
Ophiomastix, and Ophiarthrum ; while, on the other hand, the already 
familiar Ophiocoma and Ophiothrix are abundant, though with new 
features, as in Ophiothrix longipeda, or in Ophiocoma pica. Amphiura 
is almost wanting, but one Ophionereis occurs. 

As to the faunz of South Africa, Australia, and Southern South Amer- 
ica, it is not well to speak, lest grave errors occur, from want of precise 
knowledge. I will merely mention that I saw in the collection of Pro- 
fessor Schmarda an Ophioglypha from New South Wales,—a very 
interesting hint on the correspondence of this feuna with the northern 
one. 
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DESCRIPTION OF GENERA AND SPECIES. 


OPHIURA Lams. (non Forbes). 


Tyre or THE Genus, O. levis. 


Ophiura LamK. Syst. des Anim. sans Verteb. 1801. 
Ophioderma Mutu. and Troscu. Syst. Asterid. 1842. 


Disk granulated; teeth and mouth-papillx ; no tooth-papille ; spines 
essentially smooth, shorter than the joints, flattened, numerous (7 to 13), 
arranged along the outer edge of the side arm-plates; two tentacle- 
scales, the outside one covering the base of the lowest arm-spine ; no 
ray-scales ; an indentation in the back of the disk, where it is joed by 
the arm; four genital slits, the first pair beginning outside the mouth- 
shields. 

GROUPING OF SPECIES HEREIN DESCRIBED. 
Side mouth-shields covered, 0. brevicauda. 
O. brevispina. 
Arm-spines equal, O. Holmesii. 


} te 


afr 


Side mouth-shields naked, ' 
O. olivaceas— 


O. Januarti. pe) 
Oz. levis. 
O. cinerea. ae) 


With radial shields, O. rubicunda. 


Lowest arm-spines longest, ; 
O. panamensis. 


O. teres.* 


Without radial shields, O. appressa. 


Ophiura brevicauda Lymay. 


Ophioderma brevicauda LiTKeN ; Vidensk. Meddelelser. Jan., 1856. 
Ophioderma brevicauda LiitKen ; Addit. ad Hist. Oph. 94. 


Special Marks. — Granulation very coarse; arm-spines unusually short 
and stout; arms generally not more than three or three and a half times 
the diameter of disk. 


Description of a Specimen.—Diameter of disk, 20"; from outer side 
of mouth-shield to outer corner of opposite mouth-slit, 7"; width of 
arm, without spines, 3.8""; length of arm, 77""; the distance from 
outer side of mouth-shield to inner points of teeth is to that between 


outer corners of mouth-slits as 3:4.2; mouth-papille, eighteen; outer 


* The largest specimens have the radial shields often covered. 
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one irregular in shape, longer than others; pointed ; second one larger 
than those beyond, irregular, flattened ; two innermost ones stout, coni- 
cal; the rest fine, sharp, spine-like; teeth, five; lowest one sharp, coni- 
cal; second and third flat, tapering; fourth flat, with nearly a square 
shape; uppermost one like second and third; mouth-shields triangular 
heart-shaped, point inward, inner sides a little re-enteringly curved, cor- 
ners strongly rounded, length to breadth, 1.9: 2.2; side mouth-shields, 
and space between mouth-shields and mouth-papilla, covered by loose 
granulation; under arm-plates overlapping, about as long as broad; small 
compared with the width of arm; outer side curved, laterals re-enter- 
inely curved, inner laterals short and a little sloping, inner side shorter 
than outer, and nearly straight; length to breadth (twelfth plate), 
1.2:1.2. First plate has a lobed outer side, in consequence of two 
pores lying between it and second plates; plates just within margin 
of disk are, as usual, rather broader than those just beyond. The pro- 
portions of the twelfth plate are continued in those beyond, till near 
the end of the arm; the plates, however, grow more shield-shaped, 
and proportionately longer. Side arm-plates encroaching a little be- 
tween both upper and under plates; upper arm-plates broader than 
long, thickened, somewhat irregular, sometimes broken, bounded with- 
out and within by more or less wavy lines; outer corners strongly 
rounded ; inner side shorter than outer; length to breadth (seventh 
plate), 1.4: 3.4; two thirds out on arm, same general shape ; length to 
breadth, .9:1.8. First four plates enclosed by scaly prolongations of disk, 
and accordingly modified in shape; first plate quite rudimentary ; disk 
entirely covered, except a few scales at base of arms, with compara- 
tively coarse granulation, about thirty-six grains to a square mm.; arm- 
spines, nine, of nearly equal length, unusually short, stout, and thick ; 
length near base of arm to length of under arm-plate, .7: 1.2; the 
spines are pointed, and but little flattened; tentacle-scales ; inside one 
long, oval; length to that of under arm-plate, .7:1.2; outside one 
shorter, broader, and cut off at its end; color, in alcohol; above, light 
yellowish-brown, disk finely speckled with dull sap-green, arms irregu- 
larly blotched and banded with the same; below, ground-color same as 
above, but lighter, on arms and mouth-shields some traces of green. 


Variations. — This species seems to fade in alcohol. It is then some- 
times quite white ; but dry specimens preserve the colors, more or less. 
These are various tints of sap-green, lake-red, and rusty-brown, much 
blended, and irregularly disposed. A common pattern is a brown disk 
above, greenish round the edges, upper surface of arms variously banded, 
spotted, and mottled, with many shades of green and red; interbrachial 
spaces, below, greenish brown, speckled with red, a red spot on each 
mouth-shield ; under surface of arms similar to upper surface, but more 
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uniform and lighter. The length of the arms seems to average not more 
than three or three and a half times the diameter of the disk ; thus, 
20: 63, 17:53, 16:45, 9:32. A specimen having a disk of 9"™ agreed 
entirely with the largest ones, except that the mouth-shields and arm- 
plates were a little less angular, and there were only eight arm-spines. 
Very often some of the naked scales at the base of the arms become so 
developed as to look like little thickened plates. 

This species may be distinguished from other Ophiure with equal 
spines as follows : — O. guttata has the upper arm-plates divided in many 
little pieces, and has arm-spines of a different shape; O. brevispina has 
long oval mouth-shields, and the arm-spines much less stout ; O. Janwarii 
has only eight arm-spines, which are long and slender; O. variegata has 
longer arm-spines, and mouth-shields longer than broad. 


LIST OF SPECIMENS. 


= 
Catalogue | Original | Number F When . Nature of 
Nae NURDER of Spec. Locality. Collected. Whence’ obtained. | Specimen. 
Museum of Comparative Zodlogy. 
97 ae A Tortugas, Fla. Feb. 1856. | 'T. Lyman. Alcoholic. 
98 56 3 iis Tio, WYolG | onoooe | A. H. Riise. se 
99 52 2 Wiestulmditess 5s | eercreey ue | Univ.Mus.Cop’hagen. “ 
Smithsonian Institution. 
1078 1 Styelhomass Veil an eneencnire A. H. Riise. Dried. 
1081 2 St. Thomas, W. I. || Serer tier A. TH. Riise. & 
1107 1 St. Thomas, W. I. lea choc tes a A. H. Riise. Alcoholic. 
1151 2 St. Thomas, W. I. | Paces A. H. Riise. Dried. 


Ophiura brevispina Say. 


Ophiura brevispina Say. Journ. Phil. Acad. V. 149. 1825. 
Ophioderma serpens LUTKEN. Addit. ad Hist. Oph. 96. 


Special Marks. — Color usually greenish, sometimes tinged with red- 
dish ; sides of disk generally concave; diameter of disk about 12™™ ; 
side mouth-shields naked ; mouth-shields long heart-shaped. 


Description of a Specimen.— Diameter of disk, 10.8"™ ; outer edge of 
mouth-shield to outer corner of opposite mouth-slit, 4.6"; greatest 
width of arm, without spine, 2.5"; length of arm, 42.4"; distance 
from outer edge of mouth-shield to inner point of tooth-papille to 
that between outer corners of mouth-slits, as 2: 2.2; mouth-papille, 
usually sixteen to each angle of mouth; outermost one small, and often 
partly concealed; innermost ones pointing nearly to centre of mouth, 
spearhead-shaped, and longer and broader than the rest; teeth, five, 
shaped like a flat, blunt, spearhead; lowest one smallest; mouth- 
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shields long heart-shaped, the point inward; length to breadth, 1.4: 
1.2; madreporic shield wider, with an uneven surface; side mouth- 
shields, connecting first under arm-plate with mouth-shield, irregular, 
lengthened, triangular, swelled; under arm-plates hexagonal, with cor- 
ners somewhat rounded ; outer side of each plate overlapping inner side 
of its successor; first plate somewhat oval, with two notches in its outer 
side, where two pores enter, between it and the second plate; length 
to breadth, 6: 12; second plate, outer side curved, lateral sides re-enter- 
ingly curved to receive tentacle-scales, inner side a little re-enteringly 
curved, with a small tongue running inwards under first plate; the 
third plate, and those just beyond, have a similar shape, but the outer 
curve may be broken up into three straight lines, of which one is the 
outer side proper, and the other two are the outer laterals; the inner 
side is bounded by two imner laterals, which start from tentacle pores 
and disappear under preceding plate ; farther out, lateral sides become 
straighter, and outer side is a simple curve; near tip of arm, plates 
do not overlap, lateral sides are short and straight, while inner lat- 
erals are very long and gradually approach each other, to meet on 
the middle line of the arm; lengths to breadths as follows: second 
plate, 1:1; third plate, .8:1; tenth plate, .8:1; about two thirds out 
on arm, .6:.4; close to tip of arm, .4:.3. Side arm-plates do not meet 
above or below, even at tip of arm; the outer edge of each is ona 
line with the middle of an under arm-plate ; above, they overlap the 
inner corners of upper arm-plates a little; upper arm-plates much 
broader than long; outer and inner sides nearly straight ; lateral 
sides, being partly overlapped by side arm-plates, seem to slope from 
without inwards; third plate with outer and inner sides nearly 
straight ; lateral sides sloping inwards; corners rounded ; length, 
™™; outer side, 1.8"; inner side, 1.4™"; this is the typical shape of 
most of the upper arm-plates ; fifteenth plate, length to breadth, 
.8:1.6; outer side curved; fortieth plate, length to breadth, .6:1.2; 
close to tip of arm, plates long heart-shaped, the point inward, length 
to breadth, .4:.4; disk, above and below, together with spaces between 
mouth-shields and tooth-papillae, evenly and closely covered with 
grains, about 260 to a square mm. Genital slits bounded by granula- 
tion of disk ; between outer ones and side of arm may be seen grains 
and the edges of some scales. Arm-spines somewhat flattened, of 
nearly equal length, points rounded, length to that of under arm- 
plates, .6:.8; sixth joint, five spines; seventh joint, six spines; eighth, 
ninth, and tenth joints, eight spines; eleventh joint, seven spines ; 
about two thirds out on arm, six spines; close to tip of arm, three 
spines, shorter than joints, and more rounded than at base of arm. 
Tentacle-scales flat, with rounded ends, the one next to under arm- 
plate the larger; there are two to each tentacle, almost to the tip_ 
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of the arm; length near base of arm, inside scale, .4, outside scale, .2. 
Color, in alcohol; disk, above, greenish gray (gamboge and neutral 
tint), clouded with lighter; upper side of arms very irregularly barred 
with several shades of greenish gray, and with dirty white; edges of 
upper arm-plates interrupted by very fine longitudinal streaks of 
darker, giving the appearance of teeth ; edges of disk, below, same 
as above, its central portion, together with mouth apparatus, under 
surface of arms, and arm-spines, dirty white. 


Variations. — This is a pretty uniform species. Its color is usually 
made up of several shades of sap-green, or of greenish gray, variegated 
with dirty white or yellow, the under parts bemg much lighter and 
less marked. Sometimes the green is replaced by lake-red. In speci- 
mens not yet fully grown, the upper arm-spine is often shorter than 
the others. 

Ophiura brevispina differs from other equal-spined Ophiure as follows : 
from O. brevicauda, m longer and flatter spines and naked side mouth- 
shields ; from O. olivacea, im more octagonal under arm-plates ; from 
O. guttata, in having unbroken upper arm-plates ; from O. Janwaru and 
O. variegata, in shorter and differently-shaped arm-spines. 


LIST OF SPECIMENS. 


a 
cpa | oes Tost. outta, | Whence opainea, | Rata of 
Museum of Comparative Zoology. 
89 oie 12 | Cape Florida. Apr. 1858. | G. Wurdeman and J. 
E. Mills. Alcoholic. 
90 ne 1 | Tortugas, Fla. Mar. 1, 1858.) G. Wurdeman and J. 
E. Mills. “ 
91 2 | Cape Florida. Feb. 1856. | T. Lyman. ue 
92 Si iPloridasyot 8) 8 te ee Prof. Agassiz. Kc 
93 OP tRloridas 9. °° 8°" 1) eee meee 2 G. Wurdeman. ae 
94 11 | Cape Florida. Apr. 1858. | G. Wurdeman and J. 
E. Mills. &“ 
95 ae 2eeViestyindiessas @) Wlneen|| Peete) tart. University Museum, 
Copenhagen. te 
96 cae 1 Crys lowes 9 |) sscade G. Wurdeman. Dried. 
Smithsonian Institution. 
1065 4. \"Bloridas> -, |, hil) nese rouse Weekes te ticorme ene eee Alcoholic. 
1059 @ || ChyalMosces |) ow soace G. Wurdeman. “ 

989 1 | Cape Florida. B51.) pal paillvn sasmememenee te kere &“ 
1086 2) St.eRhomas:c Bahamasclis eeeuenewene A. Hi. Riise. ee 
1108 eae 2 | St. Thomas, W. I. ea tece etre A. H. Riise. j a 
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Ophiura Holmesii Lyman. (Pl. I, Fig. 7.) 


Ophioderma variegatum AGAss. MS. 


Ophiura Holmesii Lyman ; Proceed. Boston Soc. Nat. Hist., VI. p. 1860. 


nw 
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Special Marks. — Disk thick ; arms stout, stiff; in length less than 
four times diameter of disk. Color, various patterns of white, and of 
different shades of green. No naked scales at base of arms. 


Description of an Individual. — Diameter of disk, 19.2"; from outer 
side of mouth-shield to outer corner of opposite mouth-slits, 7.4" ; 
greatest width of arm without spines, 4.4""; length of arm, about 74"; 
distance from outer edge of mouth-shield to inner points of mouth- 
papille, to that between outer corners of mouth-slits, 2.8: 4.2". Mouth- 
papilla: small, stout, rounded, pointed ; from 16 to 18; outermost one 
somewhat longer than rest ; one next to outermost, broad and flattened ; 
two innermost pointing to centre, and somewhat longer than those near 
them. Teeth, four in number; uppermost one longer than others, flat, 
and sharp-pointed ; three lower ones thin, flat, and with a rounded, cut- 
ting edge. Mouth-shields long heart-shaped, with pomt mward; on 
outer edge a slight indentation ; length to breadth, 1.8: 1.6"™ ; madre- 
poric shield shorter and broader, and with a small depression near outer 
edge. Side mouth-shields small, rounded, thickened, varying somewhat 
in shape, but commonly short, rounded, triangular; length to breadth, 
1.2:1™"; leneth to that of mouth-shields, 1.2:1.8"". Under arm-plates 
squarish ; outer side curved, laterals a little re-enteringly curved, inner 
side and inner laterals short, of about equal length, and lying almost in 
one line; farther out on arm, inner laterals and inner side are very 
decidedly inclined to each other, and the curve of outer side is broken 
up into an outer side and two outer laterals, so that here the plates 
have the form of a nearly regular octagon ; between first and second 
plates, and second and third plates, a pair of pores, separated by a little 
tooth. First plate very irregular oval, with a notch on its inner side ; 
length to breadth, .8:14™™. Second plate with a curved outer side, 
lateral and inner sides re-enteringly curved, the latter most so ; length 
to breadth, 1:1.4™". Third plate, outer and inner sides curved, the 
latter the less; lateral sides re-enteringly curved; length to breadth, 
1.2:1.6™". Fifth plate, same as third; about one third out on arm, 
plates octagonal, length to breadth, 1.2: 1.4; near point of arm heart- 
shaped, with point inward. Side arm-plates compactly soldered with 
surrounding parts, stout, a little overlapped by upper plates, their outer 
edges showing plainly, by reason of shortness of arm-spines ; they con- 
tinue till quite near end of arm without meeting either above or below. 
Upper arm-plates much broader than long, outer corners rounded, inner 
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side a trifle shorter than outer side; incision in disk includes three 
plates ; first plate rudimentary, in form of segment of a circle, with its 
curve inward, length to breadth, .8 : 1.2"; second plate similar in form, 
length to breadth, .8:1.8""; third plate similar in form, length to 
breadth, 1:37"; fourth plate of normal form, length to breadth, 
1.2:3.2"™; about two thirds out on arm, plates proportionately longer, 
outer corners much rounded, inner side shorter than outer so that 
lateral sides slope; length to breadth, 1:2""; length of inner side, 
1.4"; close to tip of arm, plates wedge-shaped, the pomt inward, 
leneth to breadth, .4:.4"", outer side slightly curved. Disk, granula- 
tion of upper surface pretty close and regular, about one hundred and 
eighty grains to a square mm.; granulation of interbrachial spaces below 
same as that above, and extending to bases of mouth-papilla excepting 
side mouth-shields; scales at base of arm completely covered by granu- 
lation. Arm-spines short, stout, flat, rounded, varying very little in size 
on the same joint; upper ones, however, a little largest and longest. 
Second and third joints, three spines, lengths to that of under arm-plate, 
8:1; fourth joint, four spines ; fifth joimt, five spies; sixth joint, six 
spines ; seventh joint, eight spmes ; eighth joimt, nine spines ; length of 
uppermost and lowest spines to that of under arm-plate, .8, .8:1.2; a 
few of upper spines are as long as 1™™; about two thirds out on arm, 
six spines, length to that of under arm-plate, .6: 1; close to tip of arm, 
four very short, stout spines, length to that of under arm-plate, .4 :.6. 
Tentacle-scales: the two that belong to each tentacle continue till near 
tip of arm, where there is only one; mside scale much lke an arm- 
spine, but broader and flatter; outside scale shorter, being cut square 
off at the end. Color, in alcohol: disk, above, with a dirty white patch 
in centre; rest of upper surface having a ground-tint of light yellowish- 
brown (yellow ochre and vandyke brown) slightly clouded with olive ; 
arms above dirty olive, irregularly barred with same brown as ground- 
tint of disk, but lighter ; bars include usually two or three joints; lower 
surface of disk and arms, uniform dirty white, with a brown tint just on 
edges of disk ; arm-spmes white. 


Variations. — The color is almost as variable as in QO. appressa. 
Often the disk is nearly white above, while the arms are dark green, 
and banded. According to drawings in possession of Prof. Agassiz, a 
common pattern in the living animal is a dark sap-green disk, with a 
blotch of white in the centre, and arms banded with darker and lighter 
green. Specimens with a disk of 14" have the under arm-plates more 
octagonal and proportionately longer than among the larger. 

This species stands between QO. brevispina and O. olivacea ; from the 
former it is distinguished by proportionately thicker arms and stouter 
disk, and by proportions of under arm-plates it is also a larger species, 
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twenty millemeters being about an average diameter for the disk of an 
adult ; from O. olivacea it is distinguished by its barred arms and varied 
coloration ; and from both of these by having no naked scales at the 
base of the arm. 


LIST OF SPECIMENS. 


| 
Catalogue | Original Number 4 When 4 A Nature of 
Number. | Number. of Spec. Locality. Collected. Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 
111 20 6 Charleston, S:€. | .....-. Prof. Agassiz. Alcoholic. 
112 ae 1 SullivanisislandsSi1Cs |) 0 ee Prof. Agassiz. Dried. 
113 a 8} Olnodlasoyn, $5 || ssoaas Prof. F. S. Holmes. 


Ophiura olivacea Lyman. 
Ophioderma olivaceum Ayres ; Proceed. Boston Soc. Nat. Hist., IV. p. 134. 1852. 


Special Marks. — Uniform greenish above, without bands on arms; 
lower arm-plates nearly square, with outer side curved; arms broad 
near base, quickly tapering; side mouth-shields naked. 


Description of a Specimen. — Diameter of disk, 11"; from outer 
edge of mouth-shield to outer corner of opposite mouth-slit, 4.7"™ ; width 
of arm without spines, 2.2"; length of arm about 52"; distance from 
outer edge of mouth-shield to inner points of teeth, to that between 
outer corners of mouth-slits, 2.5: 2.2. Mouth-papille sixteen, outer one 
small, next four stout, squarish, rounded ; innermost one longest, flat, 
and tapering ; the rest like innermost one, but smaller. Teeth five or 
six, similar among themselves, flat, tapering, pointed. Mouth-shields 
heart-shaped, with a truncated angle turned inward, and inner sides a 
little re-enteringly curved; length to breadth, 1.5: 1.5. Side mouth- 
shields small, and almost wholly naked, connecting mnermost under 
arm-plate with mouth-shield. Under arm-plates squarish, rather broader 
than long, pretty strongly overlapping, bounded without by a long 
curve, within and on the sides by nearly straight lines, which are, how- 
ever, slightly re-enteringly curved, length to breadth (twelfth plate), 
6:8. As the plates overlap a good deal, the imner laterals are very 
short, while the outer laterals form a common curve with the outer side ; 
hence comes the characteristic, even, square look of the plates. First 
plate narrow oval, with a projection without, separating a pair of pores ; 
next three or four plates with rather longer inner laterals, and more 
curved outer sides, than those beyond ; about two thirds out on arm, 
plates no longer oyerlap, so that inner laterals are well developed, giving 
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the plates nearly an octagonal shape. Side arm-plates encroaching less 
than usual between lower arm-plates. Upper arm-plates broader than 
long, bounded, without and within, by very straight, clean lines ; inner 
side shorter than outer; outer corners well rounded; three or four 
plates enclosed by projections from disk, and modified in form accord- 
ingly ; length to breadth (sixth plate), .9: 1.8; about two thirds out on 
arm, same general shape, but proportionately longer. Disk, except side 
mouth-shields and a very few naked scales at base of arm, closely coy- 
ered with very fine grains, about 170 to a square mm. Arm-spines six, 
of equal length and size, somewhat flattened, but little tapering, points 
rounded ; length to that of under arm-plate, .5:.6. Inside tentacle-scale 
oblong, with straight sides and rounded point; length to that of under 
arm-plate, .4:.6,; outside scale shorter and broader. Color, in alcohol : 
above, uniform dark sap-green, without bands on the arms ; below, the 
same, but lighter ; interbrachial spaces slightly mottled, and of a darker 
shade than arms. 


Variations. — The specimen above described is below the ordinary 
size of well-grown individuals. A specimen with a disk 14.5" in diam- 
eter had eight strongly flattened arm-spines, fifteen mouth-papille, and 
mouth-shields longer than broad, and pretty regular heart-shaped ; disk 
with about 130 grains to a square mm. The number of teeth varies 
somewhat; four seems to be most common. <A specimen with disk 
16"™™ had arms 74", and only seven arm-spimes. The upper arm-spmes 
are often, in large specimens, a little longer than the lower. 

When alive, O. olivacea is of a bright green color. It lives on sandy 
bottom, among eel-grass, and is active in its motions (Ayres). It is, at 
first sight, very like O. brevispina, but is readily distinguished by more 
flattened arm-spines, and by the form of the under arm-plates, which are 
nearly square, with straight lateral sides, stead of hexagonal, with the 
lateral sides decidedly re-enteringly curved. It is further remarkable 
for uniformly colored arms without bands. Young or partly grown 
specimens, however, are often undistinguishable from O. brevispina. 
From other species with equal spines and covered radial shields, it is 
distinguished as follows: from O. brevicauda, by finer granulation and 
longer arm-spines ; from O. guttata, by whole upper arm-plates ; from 
O. variegata, by shorter arm-spines ; and from O. Janwarii, by shorter 
and broader arm-spines. 

There is in the Philadelphia Academy a specimen, collected on the 
shores of Rhode Island by Prof. A. D. Bache, which agrees entirely with 
this species, except that it has radial shields. It is possible that the 
grains have been rubbed off the radial shields, after the animal was dry. 
Another specimen, in the Museum of Comparative Zoblogy at Cam- 
bridge, has, outside four of the mouth-shields little supplementary 
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mouth-shields, such as are found in Ophiarachna. It would seem that 
this species has variations similar to those of O. longicauda. 


LIST OF SPECIMENS. 


Catalogue | Original | Number ali When Tha anos Nature of 
Nihon Ne bee of Spec. Locality. Collected: Whence obtained. Spectnenis 
Museum of Comparative Zodlogy. 

100 2 New Bedford, Mass. May, 1851. | Prof. Agassiz. Alcoholic. 
101 1 || Dainese |) no a oe Prof. Agassiz. Dried. 
102 aa: 1 Sid fee We |) obo ooo Dr. Ayres ? Alcoholic. 
2103 1193 2 | Remini NG Cb = | ae bb G0 Wm. Stimpson. “ 
444 12+| Beaufort, N.C. | ...... | A. S. Bickmore. a 
Smithsonian Institution. 
1048 Ss lt | Ook Comin Weasll Soaseo l| comnoogon Alcoholic. 
1193 12+) Beaufort, N.C. | ...... Wm. Stimpson. “ 


Ophiura Januarii Lyman. 


Ophioderma Januarii LivKen. Vidensk. Meddelelser. Jan., 1856. 
Ophioderma Januarii LitKen. Addit. ad Mist. Oph., p. 97. 


Special Marks. — Arm-spines nearly as long as joints, round, slender ; 
arms tapering, slender. Color, variegated greenish-gray, above ; below, 
light straw-color. Side mouth-shields naked. 


Description of a Specimen. — Diameter of disk, 17"; from outer side 
of mouth-shield to outer corner of opposite mouth-slit, 7.2" ; width of 
arm, without spines, 3.5"; length of arm, 82™"; distance from outer 
side of mouth-shield to inner point of teeth, to that between outer cor- 
ners of mouth-slits, 4:4. Mouth-papille sixteen to eighteen, of more 
even size than usual; second and third flat, squarish, with rounded 
edges; the rest rounded, spiniform, nearly equal. Teeth five ; upper- 
most and lowest flat and tapering, the former longer ; other three flat 
and square. Mouth-shields short heart-shaped; length to breadth about 
1.7: 2. Side mouth-shields broad, rather conspicuous, naked. Under 
arm-plates, near base of arm, broad octagonal, with four outer corners 
more or less rounded ; length to breadth (eighth plate), 1: 1.5; (twelfth 
plate), 1:1.3. First plate nearly oval, proportionately larger than 
usual ; length to breadth, .8:1.3. About two thirds out on arm, the 
plates become nearly hexagonal, owing to encroachment of side arm- 
plates, which may be seen very plainly, both from above and from 
below. Upper arm-plates broader than long, bounded within and with- 
out by straight lines; inner side shorter; outer corners well rounded ; 
three or four plates enclosed by projections from disk, and modified in 
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shape accordingly ; length to breadth (sixth plate), 11:28. Disk 
evenly and finely, but not very closely, granulated throughout, except 
side mouth-shields, and a few naked scales at base of arm; about 80 
grains to a square mm. Arm-spmes very characteristic, eight (rarely 
nine) rounded, slender, slightly tapering, almost as long as joints, of 
even length and size ; length to that of under arm-plate, .9:1. Inside 
tentacle-scale oblong, with a rounded end, rather delicate; length to 
that of under arm-plate, .7: 1; outside scale of about the same width, 
but shorter, and cut off obliquely at the end. Color, in alcohol: above, 
disk dull greenish-gray round edges, fading to dull yellowish-brown 
towards centre; arms banded with darker and lighter shades of dull 
greenish-gray, each band occupying from two to five joints; outer edges 
of upper arm-plates finely marked with short, longitudinal lmes of 
brown ; below, uniform pale straw-color. 

This delicate and elegantly formed species may at once be distin- 
guished from other Ophiwre with equal arm-spines and covered radial 
shields, by its long, rounded, slender arm-spines. 


LIST OF SPECIMENS. 


i] 
Catalogue Number . When ne Nature of 
Number. of Spec. Locality. | Collected. | Whence /obtained: Specimen. 
| 
Museum of Comparative Zodlogy. 
107% 9 | 49) |= a Brazil: | socase | Univ.Mus. Copenhagen. | Alcoholic. 
Smithsonian Institution. 
1002 | o'9 | 1 | Brazil. \ Sojehoratage Univ.Mus. Copenhagen.| Alcoholic. 


Ophiura levis Lymay. 


Stella levis RONDELET. De Pisce. Mar., p. 120. 1554. 
STELLA LUMBRICALIS ; Stella levis Linck. De Stel. Mar., p. 46. 1733. 
? Stella lumbricalis longicauda Lincx. De Stel. Mar., p. 47, tab. XI. fig. 17. 1783. 
Ophiura lacertosa LAmK. Syst. Anim. s. Verteb., p. 351. 1801. 
Ophioderma longicauda Mutu. & Troscu. Syst. Asterid., p. 86. 1842. 


LIST OF SPECIMENS. 


Catalogue | Original | Number A When . Nature of 
Number. | Number.| of Spec. LSA Collected. Whiemee auEtTest Specimen. 


Museum of Comparative Zodlogy. 


114 Ba je RE RC eee Ee eS kot Soe | eemen to Gio) Gin Dried. f 
411 eure Sa MAGoresea = 5 0 Me we Gielen eee a |e oe a8 0 90 6 Alcoholic. 
426 NG mite Sem I oe Jardin des Plantes. “ 


427 Aleer. AEs “ “ i vc 
2 oD . Alger. 
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Ophiura cinerea Lyman. 


Ophioderma cinereum Miu. & Troscn. Syst. Asterid., p. 87. 1842. 
Ophioderma Antillarum LUTKEN. Addit. ad Hist. Oph., p. 88. 


Special Marks. — A large species. In adult, upper arm-plates much 
broken; mouth-shields broad heart-shaped; mouth-papillee crowded, 
numerous, and pretty equal (about twenty); arms very round, ta- 
pering. 


Description of a Specimen. — Diameter of disk, 20"; from outer 
edge of mouth-shield to outer corner of opposite mouth-slit, 8" ; great- 
est width of arm without spines, 4.2"; length of arm, 97"; distance 
from outer edge of mouth-shield to inner points of mouth-papilla, to 
that between outer corners of mouth-slits, 4:44. Mouth-papilla, nine- 
teen to twenty-one to each angle of mouth (usually twenty), outer one 
very long and slender, running above next one or two papillae, when 
mouth is tight shut ; two innermost ones, pomting to centre of mouth, 
much stouter than others ; of remaining papille, four inner ones some- 
what weaker than four outer ones; all papillze crowded, pointed, rounded. 
Teeth five, flat, somewhat blunt; the uppermost one longer and sharper. 
Mouth-shields short heart-shaped, point inward, well rounded, length to 
breadth, 1.8 : 2.2; madreporic shield more rounded, and somewhat larger, 
near its centre a rounded depression ; side mouth-shields entirely covered 
by granulation. Under arm-plates thick, strong, and firmly set ; bounded 
by a curved outer side, two long lateral sides a little re-enteringly 
curved, two very short inner laterals, and an inner side, nearly straight ; 
towards end of arm, each plate is an octagon, its lateral sides being very 
long, and its outer and inner laterals very short ; first plate small, irreg- 
ular oval, with a slight peak inwards, length to breadth, .8 : 1.4 ; second 
plate, 1.2:1.4; eleventh plate, 12:14; about two thirds out on arm, 
length to breadth, 1.2: 1; at tip of arm, plates nearly heart-shaped, with 
point inward. Side arm-plates thick, compact, closely soldered with 
surrounding parts, their outer edges very conspicuous by reason of 
shortness of arm-spines; not meeting above at all, and below only at 
very tip of arm. Upper arm-plates are all, with exception of first rudi- 
mentary one, and a few at tip of arm, broken in several pieces, irregular 
in form, and varying in number from two to five, according to size of 
plate ; each plate, considered as a whole, makes a belt across arm, of 
which the inner side is shorter than the outer; incision in disk embraces 
first three plates, which are modified in shape accordingly ; fourth plate, 
broken in four or five pieces, length to breadth, 1.2: 3.6; about two 
thirds out on arm, some plates are found whole, but most are broken in 
two or three pieces; length to breadth, 1: 2.6; close to tip of arm, 
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plates four-sided, outer side curved, and longer than inner side, length 
to breadth, .6:.8. Disk: above, granulation very even, close, and fine, 
about one hundred grains to a square mm. Radial shields regular oval, 
standing nearly opposite outside lines of arms, quite smooth, length to 
breadth, 1.6:1.2; between radial shields and base of arm there are 
sometimes one or two rounded scales; edges of incision in disk lined 
with small, thick, overlapping scales, varying in length from .2 to 1™; 
at inner angle of incision these scales form a single row, but at outer 
angles they make a triangular cluster of six or seven rows, and are 
continued, over edge of disk, to its under surface, and reach as far as 
outer pair of genital slits; they make, on under surface of disk, three 
irregular rows, interspersed with grains; all other parts of mterbrachial 
spaces, except mouth-shields, covered with a close granulation, quite to 
the bases of the mouth-papilla. Genital slits, length of outer pair, 1.4", 
of inner pair, 1.2". Arm-spines short, stout, increasing in size from 
uppermost one to lowest, which is considerably the largest ; upper ones 
more pointed and rounded, lower ones more blunt and flattened ; second 
joint, two spines, length to that of lower arm-plate, .8, 1.2: 1.2; seventh 
joint, five spines; eighth joint, six or seven spines; tenth joint, eight 
spines, .4, .6, .6, .8, 8, .8, 1, 1.2: 1.2; about two thirds out on arm, six 
spines; near tip of arm, four very short, thick, pomted spines. Tenta- 
cle-scales two, continued close to tip of arm; inside one somewhat larger, 
and longer, thin, cleanly rounded at end; outside one similar, but cut 
off square at end; length to that of under arm-plate near base of arm, 
inside scale, .8: 1.2; outside scale a trifle shorter. Color, in alcohol : 
disk, above, brownish gray (burnt umber and neutral tint), with fine 
specks of umber brown, each radial shicld bounded by a line of umber 
brown; below, interbrachial spaces light brownish-gray, with a few 
specks of light umber-brown; mouth-shields and angles of mouth light 
umber-brown ; mouth-papillee white; under and side arm-plates like 
interbrachial spaces below, but variously clouded, and marked with 
white and with shades of brown; arm-spines white, with a brown line 
round the base ; upper arm-plates same as upper side of disk, but vari- 
ously lined and marked with dark-brown ; the breaks in the plates are 
marked with this color. 


Variations. — This species is always sober in its colors, the chief 
variation being in intensity ; old specimens are sometimes nearly black, 
while others are dark gray, speckled with umber brown. The young 
might well be mistaken for another species. A specimen with a disk 
of 9.5" had arms 32™. Upper arm-plates regular and unbroken, coy- 
ering only a part of upper surface of arm, their mer side much shorter 
than the outer; seven arm-spines ; sixteen to eighteen mouth-papille ; 
radial shields large, oval, length 1.5"™. Color, above, very light brown, 
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with specks of umber brown on disk, and bands of the same on arms ; 
below, nearly white. The upper arm-plates are usually not broken 
until the animal has a disk at least 12™™. 

This species differs from others with radial shields and unequal spines, 
as follows: from O. rubicunda, in position and shape of mouth-shields ; 
from O. panamensis, in haying broken upper arm-plates, and in shape 
of mouth-shields ; from O. squamosissima, in having upper arm-plates 
broken, instead of scaly. 

A comparison of the original of Miiller & Troschel in the Vienna 
Museum shows that their specimen is a young one of this species. Dr. 
Litken’s name Antillarum must therefore be dropped. 


LIST OF SPECIMENS. 


l 
IRENE bar enspec: Locality. Collected. Whence obtained. | Srecimen, 
Museum of Comparative Zodlogy. 
72 5 | Tortugas, Fla. Mh. 15-20,’58.) J. E. Mills. Alcoholic. 
73 1 Tortugas, Fla. Early Mh. 58.) J. E. Mills. ce 
74 1 Tortugas, Fla. Feb. 1856. Theo. Lyman. us 
75 1 Nlonida (Gomes f A betrllh ok ee Prof. Agassiz. iS 
76 2 Blorida tee ee oles becca ‘| Prof. Agassiz. cs 
77 1 Hayti. Seigerarerre Dr. D. F. Weinland. © 
78 6 Ste Waromech We lb “ll Soon 6 4 A. H. Riise. ae 
79 1 Bloridanee sta 6 foi ccaccrc,s J. E. Mills. as 
80 te Sim pC apepeiloridase eee les|sarase snes G. Wurdeman. e 
81 48 1 Westend, 5" Go oo Univ. Mus.Cop’hagen. & 
82 & | dormesJseyiis 8 |) Ges on Dr. D. F. Weinland. ut 
83 1 Mlonid at Ketee Seeeh Gullit yest: Prof. Agassiz. Dried. 
84 (NERO roo ei ee Neti, seta so “ 
85 2 Blondatet wees St all Oinecits G. Wurdeman. eC 
86 ae 2 Gulf of Mexico; SOU ere Si S. S. Haldeman. we 
of Vera Cruz. 
413 Sh ysculayitile bye elt oot | OMe are Dr. D. F. Weinland. | Alcoholic. 
Smithsonian Institution. 
1046 Sie |eLortucas Elan) ealleeeeete Capt. Woodbury. Alcoholic. 
994 1 Garden Key, Tortugas.| ...... G. Wurdeman. i 
1013 ieali<eyaBiscaynes blast a) ce necnore G. Wurdeman. se 
1061 1 *ASpinwalliy pam ee ile |e nee Rev. T. Powell. e 
1072 3 Stalhomiassivselsy men |leiemecneie A. H. Riise. Dried. 
1073 1 StaRhomasiawWiyley 8) cee <oties A. H. Riise. Alcoholic. 
1106 Wishes Wrenner, Wed ~§ “Wl oa 56.0 « A. H. Riise. ce 
1178 1 Blond ate ee ae a |e n cere ae oy corer octane “ 
1153 4 iy Dhow, Wolk Wl siaodc A. H. Riise. & 


30 OPHIURA RUBICUNDA. 


Ophiura rubicunda Lyman. 


Ophioderma rubicunda LUTKEN. Vidensk. Meddelelser. Jan., 1856. 
Ophioderma rubicunda Lirken. Addit. ad Hist. Oph., p. 90. 


Special Marks. — Color, above, variegated lake-red ; mouth-shields 
much rounded; second mouth-papilla very broad; side mouth-shields 
naked. 


Description of a Specimen. — Diameter of disk, 17.5" ; from outer 
side of mouth-shield to outer corner of opposite mouth-slt, 6.8"" ; width 
of arm, without spies, 3.5"; length of arm, 105"; distance from 
outer side of mouth-shield to inner points of teeth, to that between 
outer corners of mouth-slits, 3.5: 3.6. Mouth-papillz, fourteen to six- 
teen; three outer ones broader than the rest ; second one, in particular, 
very flat and broad, often as wide as .7™; other mouth-papille flattened 
spiniform ; two innermost ones somewhat broader, and shaped like short 
spear heads. Teeth five, short, flat, stout, with rounded edges, rather 
broader than long, except uppermost one, which is longer and more 
tapering. Mouth-shields crowded close agaist mouth-papille, much 
rounded, heart-shape, with point inward; length to breadth, 2:2. Side 
mouth-shields covered by grains, except a small round piece, which con- 
nects mouth-shield with outer mouth-papilla and innermost under arm- 
plate. Under arm-plates overlapping, rather broader than long, bounded 
without by a clean curve, on the sides, by re-entermg curves (where 
tentacle-scales come), and within by two short, slightly-sloping, inner 
laterals, and an inner side, which is a little re-enteringly curved ; length 
to breadth (twelfth plate), 1.2:1.5. First plate diamond oval, length to 
breadth, .7: 1.3; second plate, length to breadth, 1.2: 1.2; the plates 
then grow proportionately wider to the seventh, which has the length 
to breadth, 1.1:1.6; the proportions of twelfth plate are typical, and 
are continued till close to tip of arm. Side arm-plates intruding a little 
between upper arm-plates, but not meeting above and below till very 
tip of arm. Upper arm-plates much broader than long, covering upper 
surface of arm completely, so that side arm-plates are scarcely to be 
seen; outer and inner sides sensibly straight, the latter rather shorter, 
so that lateral sides slope a little; outer corners rounded, length to 
breadth, 1:3; about two thirds out on arm same general shape, but 
longer, length to breadth, .8:1.8; first three plates enclosed by scaly 
prolongations of disk, and consequently more or less rudimentary, es- 
pecially first plate, which almost disappears. Granulation of disk close, 
fine, recular, covering every part, except radial shields, part of side 
mouth-shields, and fine scales at base of arms, and extending quite to 
base of mouth-papillxe; about 144 grains to asquare mm. Radial shields 
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small, oval, length 1™; there are sometimes, near base of arms, above, 
one or two little naked rounded plates. Arm-spines eight or nine, low- 
est one much longest and largest ; flattened, slightly tapering, rounded 
at end; rest of spines more flattened, short, and tapering, increasing 
gradually in length from above downward; lengths to that of lower 
arm-plate : first spine, .9: 1.2; second spine, .8: 1.2; fifth spine, .6 : 1.2 ; 
ninth spine, .5: 1.2. About two thirds out on arm, only six spines, 
which are sharp and rounded. Tentacle-scales, inside one clean oval, 
rather thin; length to that of under arm-plate, .7:1.2; outside one 
shorter, rather broader, cut square off at the end. Color, in alcohol: 
above, disk uniform dull pink-red (lake and Indian red), arms finely 
and irregularly mottled and banded with lighter and darker shades 
of the same; below, uniform in color, which is the same as _ that 
above, but much lighter; arms somewhat lighter than interbrachial 


spaces. 


Variations. — Another specimen was somewhat. darker than the 
above, had the disk finely mottled, and the arms mottled, red and light 
yellowish. The arms are usually, in well-grown specimens, about five 
times the diameter of the disk. There is a so-called variety of this 
species, which may be said to have the under side of O. cinerea, and 
the upper side of O. rubicunda. The mouth-shields are as in O. cinerea, 
and the mouth-papille, though finer and more irregular, are also some- 
what alike; the mouth-shields are surrounded by granulation, which 
completely covers the side mouth-shields. The specimen I examined 
had a disk of 20", while the length of the arms was only four times as 
great. It is manifestly not philosophical to suppose, as Dr. Liitken 
does, that this form is a hybrid between O. rubicunda and O. cinerea. 
No hybrids occur between the other closely allied West Indian Ophiu- 
rans. Among many hundred specimens of Ophiocoma crassispina and 
O. Riisei that I have examined, I never saw one that even looked like 
a hybrid ; and the same is true of other species. This form is certainly 
a curious one; and it seems not improbable that it may prove a new 
species. 

O. rubicunda is distinguished from O. cinerea by smaller radial-shields 
and whole upper arm-plates, and, by the latter character, from O. squa- 
mosissima ; from O. panamensis, by larger mouth-shields, naked side 
mouth-shields, outer mouth-papillz broader, Xe. 
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LIST OF SPECIMENS. 


Catalogue | Original | Num! : Wi , Nature of 
Number! Naber! aspen Locality. Collected. Whence obtained. gpecinient 
Museum of Comparative Zoology. 
104 os 6 Sitio duno WWeIG i] 5 oc0n5 | A. H. Riise. Alcoholic. 
105 50 1 WWesmlindicss, || paacac | Univ.Mus.Cop’hagen. « 
106 oe: DY \\ Cape liowses || assoc G. Wurdeman. Dried. 
Smithsonian Institution. 
1074 1 Si iors Welle || 6664606 A. H. Riise. Dried. 
1105 2 Sie (noms, WelG” | saaaoc A. H. Riise. Alcoholic. 
1152 3 Ste inom, Woll || Gooood A. H. Riise. Dried. 
al| 


Ophiura panamensis Lyman. 
Ophioderma panamensis LUTKEN ; Addit. ad Hist. Oph., p. 91. 


Special Marks. — Color, in alcohol, above, greenish gray, with a cen- 
tral light mark; arms the same, alternating with lighter and darker 
bands ; mouth-shields a good deal rounded; arm-spines stout, blunt, 
little tapermg ; side mouth-shields granulated. 


Description of a Specimen. — Diameter of disk, 25°"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 8.5"™ ; width 
of arm without spines, 5"; length of arm, 102™™; distance from outer 
side of mouth-shield to inner points of mouth-papille, to that between 
outer corners of mouth-slits, 4.5: 4.6. Mouth-papille, nineteen or twenty 
to each angle of mouth; outermost one long and spine-like, reaching 
above its next neighbors; the next one, or two, flat and squarish ; the 
rest fine and spiniform, except the innermost, which is much larger and 
stouter. Teeth five, upper and under ones flat and pointed ; the others 
flat, squarish, with a curved cutting edge; they are unusually short. 
Mouth-shields broader than long, irregular oval, with a rounded angle 
within ; length to breadth, 2.2:3. Under arm-plates octagonal, with 
rounded corners ; about as broad as long; a little overlapping ; length 
to breadth (twelfth plate), 14:1.5. Upper arm-plates much broader 
than long, overlapping; outer side nearly straight, with a slight re- 
entering curve in the middle; lateral sides well rounded; length to 
breadth (ninth plate), 1.4:4,; three or four plates inclosed by the incis- 
ions in the disk. Disk, above and below, finely and closely granulated, 
except on radial-shields, and some narrow lines of scales at base of arm, 
which run under the disk as far as the inner end of the outer genital 
slit; about 120 grains to a square mm. Radial shields oval ; length to 
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breadth, 1.5: 1.3. Arm-spines ten, rounded, little tapering, little flat- 
tened, decidedly stout ; of nearly equal length, except the two lowest ; 
lengths of uppermost and of the lowest to that of under arm-plate (thir- 
teenth joint), .8, 1.1: 1.4. Near the tip of the arm, the spines are six in 
number, and more rounded and slender. Tentacle-scales large ; inside 
one long, regular oval; outside one unusually broad. Color, in alcohol: 
above, greenish gray, with a white mark in the centre; arms banded 
with lighter and darker greenish-gray ; under surface uniform light 
greenish-gray. 


Variations. — The color varies in intensity, sometimes being clouded 
with brownish, and again tending to light greenish ; the central white 
spot, though common, is not always found. The young of this species 
have no radial shields ; one, with a disk of 7"™, was just beginning to 
show them; while another, with a disk of 11™, was still entirely granu- 
lated. This case is Just reversed in O. teres. A specimen with a disk 
of 6.5"™ had already eighteen mouth-papillae, but only seven arm-spines. 
The proportions of the disk to the arms were as follows, in different 
specimens: 26:96, 21:70, 20:75, 14:46, 13:52, 9.5:40, 6.5: 23; so 
that the disk is usually contained in the arms from three and a half to 
four times. 

This species differs from others with unequal arm-spines and with 
radial shields, as follows: from O. cinerea and O. squamosissima, in 
having the upper arm-plates undivided ; from O. rubicunda, m the dif 
ferent shape and position of the mouth-shields. 

Tam not quite sure that this is the true Ophioderma panamensis Ltk. 
Dr. Litken got his specimen from the Smithsonian Institution. There 
are now at the Smithsonian Institution and at the Museum of Compara- 
tive Zodlogy many specimens of the Ophiura here described ; besides 
which there is a simgle specimen (1181 Smithson. Instit.) which may be 
the same species, or a variety ; the arm-spines are sharper, a little, and 
there are dark, longitudinal lines on the outer edges of the upper arm- 
plates. either of these agrees perfectly with Litken’s description ; 
the differences consisting in slight variations in the spines, and in the 
markings of the upper arm-plates ; still, they are all probably the same, 
and are therefore here included under O. panamensis. 
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Ophiura appressa Say. 


Ophiura appressa Say. Journ. Phil. Acad., V. p. 151. 1825. 
Ophioderma virescens LUTKEN. Addit. ad Hist. Oph., p. 92. 


Special Marks. — Color grayish, or variously marbled dark green and 
yellowish ; arm-spines nine, rather short, flattened ; arms stout ; mouth- 
shields broad heart-shaped. 


Description of an Individual. — Diameter of disk, 16™™ ; from outer 
edge of mouth-shield to outer corner of opposite mouth-slit, 6.2" ; width 
of arm without spines, 2.7"; length of arm, 62"; distance from outer 
edge of mouth-shield to inner points of teeth, to that between outer 
corners of mouth-slits, 2.7: 2.7, Mouth-papille, eighteen to twenty to 
each angle of jaw, strongly flattened, longer than broad, edges rounded ; 
second, third, and fourth (from without), and also two innermost ones, 
broader than the others ; outermost one of all rounded, sharp, tapering. 
Teeth five, broad, stout, somewhat poimted ; uppermost one narrow and 
sharp ; uppermost and lowest smaller than other three. Mouth-shields 
very broad, rounded, heart-shape, length to breadth, 1.5: 2; outer side 
usually straight, or slightly re-entering ; corners cleanly rounded. Side 
mouth-shields entirely covered, except a small rounded piece, connecting 
mouth-shield with innermost arm-plate. Under arm-plates a little over- 
lapping, longer than broad;* in front rounded; sides re-enteringly 
curved, where tentacle-scales encroach ; inner laterals very short, and 
sloping towards middle of arm ; inner side straight ; length to breadth, 
twelfth plate, 1:.8. First plate oval diamond-shape ; length to breadth, 
.7: 1. Second plate like those beyond, but rather shorter and wider ; 


* The form of the arm-plates applies to the portion that can be seen without preparation ; 
some parts are hidden by the tentacle-scales and the neighboring plates. 
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length to breadth, .9:1. The plates maintain the same shape till near 
the point of the arm, where the inner lateral sides begin to grow pro- 
portionately longer, and at the very tip the shape becomes almost tri- 
angular. Side arm-plates very evenly curved, on their outer side 
encroaching a little on upper arm-plates, so that their upper edges can 
be well seen from above. Upper arm-plates broader than long, bounded 
without and within by nearly straight lines (outer side sometimes a 
little re-entermgly curved), sides well rounded, overlapped on their 
inner portion by side arm-plates. First plate small, and partly covered 
by fine scales which are at the base of the arm; length to breadth, 
.6:1.8; twelfth plate, length to breadth, 1:2.2. About two thirds out 
on arm, the plates begin to be more overlapped by the side arm-plates, 
which makes the lateral sides more sloping, and inner side shorter, so 
that, in the last three or four joints, the plates are triangular, the side 
arm-plates meeting above. Inner pair of genital slits granulated ; outer 
pair granulated on one side, and scaly on the other. Arm-spines com- 
monly nine, short, flattened, tapering only near the point, which is 
rounded ; of nearly equal length, except lowest one, which is decidedly 
longer, and does not taper at all; lengths to that of lower arm-plate 
(twelfth joint), lowest spine, .9:1; second, .7:1; third, 6:1; eighth 
.J:1; second, third, and fourth joints, three spines; two uppermost 
much thinner; fifth and sixth, five spies; seventh and eighth, seven 
spines ; ninth, eight spines ; two thirds out on arm there are six spines, 
and at the very tip, only four. Granulation of disk very close, smooth, 
and even, covering every part, except a few scales at base of arms, and 
extending below quite to the mouth-papille ; grains remarkably round 
and smooth, about 110 to asquare mm. Two tentacle-scales ; inside one 
longer, oblong, with rounded corners, length, .7""; outside one about 
two thirds as long, somewhat broader, and cut off square at the end. 
Color, in alcohol: above, ground color yellowish white, with irregular 
stripes and patches of greenish black on disk, and belts of the same on 
arms; the edges of the dark arm-plates are, however, speckled with 
lighter ; below, interbrachial spaces dirty olive, with two large spots of 
whitish in each ; chewing apparatus dirty white, ground color of arms 
the same, marked and banded with different shades of brownish olive. 


Variations. — It is hard to find two specimens colored alike. There 
are two chief varieties, the gray, which was that described originally by 
Say, and the variegated green. The gray is more uniform, having 
usually the disk greenish gray, with fine points of darker and lighter, 
and the arms irregularly banded with darker, the lower parts being 
similar, but lighter. The green variety may be marbled, spotted, and 
lined with every possible pattern of green and whitish or yellowish ; 
sometimes a specimen may be seen almost pure white. The gray va- 
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riety seems more abundant near St. Thomas, and the green, at Cape 


Florida. 


The length of the arms is four or five times the diameter of 


the disk, and the proportion is about the same in those of moderate size 
The side mouth-shields may be entirely covered by 


and in the largest. 
grains. 


This species comes among those that have the lowest arm-spme long- 


est, and have no radial shields. 


and form of the arm-spines. 


It differs from O. Elaps in the number 
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Ophiura teres Lymay. (Fig. 1.) 


Ophiura teres LyMAN. Proceed. Boston Soc. Nat. Hist., VIL p. 198. 1860. 


Special Marks. — A very large species. Upper arm-plates broken ; 
arms short, rounded. 


99mm. 


Description of a Specimen. — Diameter of disk, 32™ ; outer edge of 


mm. 


mouth-shield to outer corner of opposite mouth-slit, 12" ; width of arm, 
without spines, 7; length of arm, 133™™; distance from outer side of 
mouth-shield to inner points of mouth-papille, to that between outer 
corners of mouth-slits, 5: 5.6. Mouth-papille, about eighteen to each 
angle of mouth, small, tooth-like, somewhat crowded ; the innermost, and 
outermost but one, on each side, broader and larger than their neigh- 
bors. Teeth six, broad, flat, short, with the free edge curved, the upper 
ones more pointed. Mouth-shields very broad heart-shape, usually pre- 
senting three rounded lobes, of which one is directed inward ; length to 
breadth, 2.5:3.5. Side mouth-shields covered by granulation of disk. 
Under arm-plates small, squarish, bounded without by three sides, with 
much rounded angles, and within by a slightly curved line ; length to 
breadth (thirteenth plate), 15:2. The 
first five plates are smaller and narrower ; 
and between the first and second, second 
and third, and third and fourth, there is 
a pair of pores. Upper arm-plates very 
short and wide; length to breadth, 1.7:6.5. 
All the plates, except those just at the 
tip of the arm, are broken in irregular 
pieces ; those near base of arm usually m 
five ; those near its tip, in three or four ; 
so that the upper surface seems covered 


Ophiura teres. (Lower side.) 


with an irregular mosaic. Granulation of 
disk fine and even, about 56 grains to a 
square mm., covering radial shields and the whole disk, above and 
below ; near base of arms, above, are sometimes one or two little naked 
plates of variable size. Arm-spines short, flat, tapering, rather stout, nine 
in number; three lowest ones rather longer than the rest, and lowest 
one longest of all; upper ones about half as long as side arm-plates. 
Length of uppermost spine, 5"; of lowest one, 1.2”. There are often 
as many as eleven spines on joints near disk. Tentacle-scales longer 
than broad, flattened; outside one rather shorter, and cut off more 
square at the end. Color, in alcohol: above, purplish brown, with 
upper arm-plates closely speckled with lighter ; below, chewing appa- 


p, arm-spines. 
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ratus, lowest arm-spines, and under arm-plates, yellowish white; the 
rest purplish brown. 


Variations. — The mouth-shields may differ somewhat in shape, and 
the under arm-plates may be light brown. The radial shields are almost 
always present, except in very large specimens. A small specimen had 
a disk of 14™, and arms of 55"; there were seven or eight arm-spines ; 
most of the upper arm-plates were broken in only two pieces; the color 
was very dark umber, with fine, smuous black lines on the disk. 

This species at once strikes the eye by its short, rounded arms, cov- 
ered above by a multitude of irregular pieces. It is distinguished from 
O. panamensis, by broken arm-plates, and proportionately shorter arms ; 
from QO. variegata, by proportionately shorter arms, granulated side 
mouth-shields, &c. It most resembles the dark variety of O. cinerea 
(O. Antillarum Ltk.) of the West Indies, but differs in having shorter 
and more rounded arms. 


LIST OF SPECIMENS. 
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Museum of Comparative Zodlogy. 
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Smithsonian Institution. 
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Panama. Dr. Sternbergh. 
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OPHIOPEZA Peters. 
Ophiopeza fallax Prrrers. Wiegmann’s Archiv. 1852, p. 82. 


It is a little singular that alcoholic specimens of this genus were 
brought home by Quoy and Gaimard as early as 1829, but were passed 
over for twenty-three years, when Dr. Peters described the genus from 
specimens collected by himself: 


LIST OF SPECIMENS. 


Catalogue | Original| Number 6 When : Nature of 
Number. | Number.| of Spec. mocalitys Collected. Whence|obtained. Specimen. 
Museum of Comparative Zodlogy. 
AED NOTG: C CLO ROMDECHOEE ||) momcaten chee Jardin des Plantes, 
Quoy & Gai., 1829.} Alcoholic. 
Lanzar yen) aei|feerneescne C. Cooke. “ 
Wenig Mt ga go aa Capt. Webb. a 
JANOME = Go On E. Ropes. o 


OPHIARACHNA Mitt. & Troscu. 


Ophiarachna gorgonia Mix. & Troscu. Syst. Asterid., p. 105. 
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OPHIOGLYPHA* Lyman. 


TYPE oF THE Genus, O. lacertosa. 


Ophiura ForsEs (non Lamk.). 


Disk covered with unequal, crowded, naked, more or less distorted 
scales, some of which are swollen. Radial shields naked and swollen. 
Teeth. No tooth-papilla. Mouth-papille long within, but small and 
short near the outer end of the mouth-slit, and partly hidden by the 
scales of the mouth-tentacles. Arm-spines few (commonly three), ar- 
ranged along the outer edge of the side arm-plates. Tentacle-scales 
numerous ; the innermost pair of tentacle-pores shaped like slits, sur- 
rounded by numerous tentacle-scales, and opening diagonally into the 
mouth-slits. Side arm-plates meeting nearly, or quite, below, but not 
above. In the back of the disk, where the arm joins it, a notch edged 
with papille. Two genital slits, starting from the sides of the mouth- 


shields. 
GROUPING OF SPECIES HEREIN DESCRIBED. 


O. lacertosa. 
Arms smooth, tapering, pretty long; three arm-spines; mouth- O. Sarsii. 
shields shield-shaped, large, O. robusta. 

O. Liitkenii. 
Arms slender, smooth ; arm-spines short, O. albida. 
Arms very short, thick, knotted ; arm-spines rudimentary, (GO! nodosa 


resembling tentacle-scales ; mouth-shields very long and - 5,00 
= ; J © O. Stuwitzit. 
narrow, 
Arms slender; disk-scales mostly small, with a few large ones { Ouatinne 
regularly placed in the centre, U 


Ophioglypha lacertosa Lyman. 


Stella lacertosa Linck. De Stel. Mar., pl. II. fig. 4, p. 47. 1733. 
Ophiura texturata? LAmMK. Hist. Anim. s. Vert., II. p. 542. 1816. 
Ophiura texturata Forses. Brit. Starfishes, p. 22. 1841. 

Ophiura texturata LUTKEN. Addit. ad Hist. Oph., p. 36. 


LIST OF SPECIMENS. 
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Ophioglypha Sarsii Lyman. (Figs. 2, 3.) 


Ophiura acufera AGAss. Proceed. Am. Acad., 1851, p: 269. [No description. ] 

Ophiolepis ciliata Stimrs. Inverteb. of Grand Manan. Smithson. Contrib., VI. p.13. 1854. 
Ophiura coriacea LUTKEN. Vidensk. Meddelelser. Nov., 1854. 

Ophiura arctica? LOvKEN. Vidensk. Meddelelser. Nov., 1854. 

Ophiura Sarsti LUTKEN. Vidensk. Meddelelser. Novy., 1854. 

Ophiura Sarsii LUtTKEN. Addit. ad Hist. Oph., p. 42. 


Special Marks. — Arms, in the adult, three or four times as long as 
diameter of disk; longest arm-spine about as long as an arm-joint ; 
primary plates much larger than the intermediate disk-scales. 


Description of a Specimen. — Diameter of disk, 17.8™™ ; from outer 
edge of mouth-shield to outer corner of opposite mouth-slit, 8™™ ; width 
of arm, without spines, 3.5"; leneth of arm, 60"; distance from outer 
edge of mouth-shield to inner points of mouth-papille, to that between 
outer corners of mouth-slits, 4.6: 5.4. Mouth-papille usually thirteen to 
each angle of mouth, namely, six on each side, and one at apex of angle ; 
sometimes seven on each side, or again only five; the papilla at the 
apex points directly to centre of mouth, and is about twice as large as 
any of the others; it has a diamond or. spear-head shape ; rest of papillz 
small, flat, short, and rather sharp; outer ones smallest ; outermost one 
usually broader and lower than others, being shaped like a cutting edge. 
Teeth shaped like innermost mouth-papilla, usually four, but sometimes 
five in number. Mouth-shields longer than broad, bounded by a curve 
without, an angle within, and laterally by straight lines; leneth to 
breadth, 2.4:2; length of sides bounding inner angle, 1.4"; madre- 
poric shield rather smaller and more rounded, with a slight rising in the 
middle. Side mouth-shields curved, and very long and narrow; starting 
from inner end of mouth-slits, they follow the sides of the mouth-shield, 
and meet at its inner point; length to breadth, 2.4:.6. Under arm- 
plates covered in good part, even at base of arm, by side arm-plates ; 
all of them, therefore, are much broader than long, and are bounded 
only by three sides, viz, one outer side nearly straight, and two inner 
laterals, which are a little re-enteringly curved, and which slope from 
outer corners of plate towards its middle line, on which they meet in a 
point ; the shape is that of a very short triangle, the point being directed 
inward. First plate unusually large, nearly oval, length to breadth, 1:2; 
second plate of usual shape, but a little longer than those immediately 
following, length to breadth, 1:2; length of inner lateral, 1.4"™ ; twen- 
tieth plate, .6: 1.2; plates about two thirds out on arm, .4:.8; close to 
tip of arm, plates so covered as to be scarcely perceptible ; they are not 
more than one half or one third the width of the arm, and are bounded 


by six sides, two outer laterals and two inner laterals, sloping towards 
6 
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middle line of arm, and meeting to form the outer and inner points of 
the plate; and two short laterals. Side arm-plates have a large pro- 
portionate size to that of other plates ; where they meet below, the line 
of juncture is straight, and this line grows longer as the plates encroach 
more and more ; thus its length, to that of corresponding under arm- 
plate, is as follows: first jomt, 4:15; twentieth joint, .8:.6; about two 
thirds out on arm, .8:.4; the upper side of each side arm-plate runs 
outwards and downwards in a curved line, and overlaps the correspond- 
ing upper arm-plate ; the outer side runs almost straight downwards to 
the tentacle-scales, where it makes a little point, and then bends inwards 
to meet its corresponding plate on the middle line of the arm; the side 
arm-plates do not meet above till very near the end of the arm. Upper 
arm-plates, at base of arm, longer than broad, outer side slightly curved, 
and longer than inner side, so that the lateral sides are slopmg ; farther 
out the plates grow proportionately longer, and their outer sides more 
curved; plates near tip of arm long heart-shaped, the pomt imward ; 
nearly four plates are included in the incision of the disk ; first plate 
small, triangular, thickened, its point being directed inward, length to 
breadth, .8:.8; second plate also small, four-sided, outer side longer, 
length to breadth, .8:1; third plate proportionately wider than second, 
length to breadth, .8:1.4; fourth plate, .8:2.2; fifth plate, 1:3; sixth 
plate, 1: 2.8; length of inner side, 2; about two thirds out on arm, 
1.2:1; close to tip of arm, .6:.4. Disk, above: radial Fig. 2. 

shields large, bounded, and more or less overlapped, 
along their edges, by surrounding scales; the outer 
half of their inside edge is free, and bounds the inner 
portion of the incision in the disk, its outer portion 
being bounded by radial scales; length to breadth, 
3.2:2.2; in centre of disk six large, rounded, nearly 


equal primary plates, central one nearly round, others aetna 
somewhat oval, their edges overlapped by finer scales Trp site, showing the comp 
about them; diameter of centre plate, 1.6™"; m inter-  *% % "per anm-plate. 
brachial spaces, between central primary plates and edge of disk, three 
other primary plates, lying in a line at about equal distances ; inner one 
rounded, middle one long oval, outer one, lying on the very edge of disk, 
rounded ; in brachial spaces, one rounded primary plate, lying close to 
inner ends of radial shields; space between radial shields filled by a 
very small scale, lying outside, followed by a large scale, and this by 
two or three very small scales irregularly disposed ; rest of disk, above, 
covered by numerous irregular scales, some as large as primary plates, 
but most of them varying in length from .4"™ to 1™™; disk, below, cov- 
ered closely with more regular and even scales than those above ; near 
the mouth-shields, in particular, they are of even size, and are regularly 
inbricated, having an average length of about .5"". Genital slits edged 
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with very fine, flattened, close-set papilla, which grow suddenly much 
larger as they pass upwards alone edge of radial scale ; whole number 
about forty; longest ones on radial scales having a length of .6™™ 
Papilla: running along sides of basal upper arm-plates very small; they 
start at the inner side of second plate, and run to outer side of fourth 
plate, there being about four papilla to each plate ; outermost papille 
largest. Arm-spines smooth, rounded, tapering, sharp; second joint, 
two spines, lengths to that of under arm-plate, .4, .8:1,; third joint, 
three spines, .4, .8, 1.2: 1; all the rest of the jomts have exactly three 
spines, except close to tip of arm; fifth joint, 1.6, 1.6, 1.2:1,; about two 
thirds out on arm, 1, 1, 1:.4; close to tip of arm, middle spine longest, 
and equal to a little over half the length of the joint; other two spines 
about equal. Tentacle-scales at base of 
arm flat and square, and rounded at the 
corners ; in shape much like some of the 
side mouth-papillz ; mouth tentacles sur- 
rounded by a crown of scales, arranged 
close together in an oval, usually nine on 
the side next the mouth-shields, and five 
on the other side; sometimes, however, 
seven on one side and six on the other ; 
second joint, six scales, three without, and 


Ophioglypha Sarsii. (Lower side.) 


three within the tentacle 5 third joint, four h, lower arm-plate ; 7, lower part of side 


arm-plate. 


scales, two without and two within ; fourth 
joint and those just beyond, three scales, two within the tentacle, and 
one lying between it and middle line of arm; farther out, the last 
mentioned scale and the one next to it grow smaller and smaller, and 
finally disappear about three fifths out on the arm, while the third scale 
maintains its size, and is found quite to the tip of the arm, where it 
becomes poited and spear-like. Color, in alcohol: uniform dirty white, 
or very faint brown; disk above, and chewing apparatus below, a shade 
darker ; color, when dry, chalky white. 


Variations. — A young one has the followimg characters: diameter 
of disk, 3.7"™ ; length of arms, 9"". Mouth-papillee, three on each side, 
and one at the inner apex of the mouth angle; outer one broadest. 
First under arm-plate largest of all; plates immediately beyond it small, 
their length being less than that of the line of juncture of the side arm- 
plates below. Side arm-plates not meeting above till half way out on 
the arm. Upper arm-plates proportionately longer than in the adult ; 
two of them are included by the notch in the disk. Arm-spines three ; 
two upper ones nearly as long as arm-joints ; lowest one much shorter. 
There are eleven papilla, in a close row, along the radial scales and 
genital slits. The mouth-tentacles have two scales on the side next the 
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mouth-shield, and one on the other side ; the rest of the pores have but 
one scale. Upper side of the disk almost completely covered by pri- 
mary plates and radial shields, which are rounded and much swollen ; 
of the primary plates, there is a rosette of six in the centre, and three 
in each interbrachial space. <A larger specimen had a disk of 7", and 
arms 24™"; and another had the disk 10.5", arms 42™.. The mouth- 
shields vary somewhat in proportionate length; those of the young 
have a deeper depression where they touch the inner end of the genital 
slit. The adult have the disk-scales flatter, and the primary plates and 
radial shields more conspicuous, by reason of the many small scales 
between them. Dr. Liitken mentions a variety (0. coriacea Ltk.) which 
has only one tentacle-seale, and the disk-scales very small; and another 
(perhaps a variety) which has no papille on the incision of the disk, 
arm-spines only half as long as in O. Sarsii, and a hairy or felted cover- 
ing over the surface (0. arctica Ltk.). The color of the livmg animal 
is a mixture of green, yellow, and gray, with sometimes light bands on 
the arm (Barrett). 

O. Sarsii has been found in Massachusetts Bay, and at the Grand 
Manan (Stimpson); along the whole coast of Greenland (Holboll, Bar- 
rett, &c.); at Spitzbergen, and on the coast of Norway (Sars). It is 
distinguished from O. robusta by the different scaling of the disk ; from 
O. texturata, by wanting pores on the under side of the inner arm-joints ; 
from O. carnea and O. albida by longer arm-spimes ; and from O. Liit- 
kenii, by the double row of notch papillz, and by their greater sharp- 
ness. 
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Ophioglypha robusta Lyman. 


Ophiolepis robusta Ayres. Proceed. Boston Soc. Nat. Tist., TV. p. 134. 1851. 
Ophiura fasciculata Forbes. Appendix to Sutherland’s Journal of a Journey. 
Ophiwra squamosa LUTKEN. Vidensk. Meddelelser. Nov., 1854. 

Ophiura squamosa LUrKEN. Addit. ad Hist. Oph., p. 46. 


Special Marks. — Mouth-shields nearly heart-shape, broader than 
long; arms very finely tapering, as long as three or four times the 
diameter of the disk. 


Description of a Specimen. — Diameter of disk, 7.7"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 3.8™™ ; 
width of arm without spines, 1.2"; length of arm, 32™°; distance 
from outer side of mouth-shield to inner points of mouth-papille, to 
that between outer corners of mouth-slits, 2: 1.8. Mouth-papillee, seven 
or eight to each angle of mouth; outermost one broadest, thin, flat, 
squarish, with a bevelled cutting edge ; three innermost ones forming a 
row at the inner mouth-angle ; nearly equal, stout, rounded, pointed ; 
all pomting to centre of mouth. Teeth, five or six, equal, crowded, 
sharp, flat, with curved sides, like a spear-head. Mouth-shields broad 
heart-shape, strongly curved without, within pointed, broader than long, 
length to breadth, 1.2:1.5. Side mouth-shields occupying inner sides 
of mouth-shields, meeting within ; long, narrow, but little broader with- 
out than within. Under arm-plates broader than long, bounded without 
by a slightly re-entering curve ; on the lateral side, by a very short, 
nearly straight line ; and within by two re-entering curves, converging 
in a peak; length to breadth (sixth plate), .5:.7. First plate quite 
different from the others, being nearly oval; length to breadth, .5:.8 ; 
second plate proportionately longer than those beyond ; at tip of arm, 
plates heart-shape, and extremely minute, compared with size of joint. 
Side arm-plates strongly developed, meeting below, and there forming 
a line of juncture, which, at base of arm, is about half as long as an 
under arm-plate ; not meeting above till nearly halfway out on arm. 
Upper arm-plates diamond-shape, with outer angle rounded, and inner 
angle truncated, sometimes approaching a hexagonal shape ; length to 
breadth (fifth plate), .7:.9; first two or three plates rudimentary and 
irregular, of these usually two are embraced in the notch of the disk ; 
near end of arm, plate heart-shape, with a sharp point inward. Disk 
scales irregular in shape and size, none very large, very little swelled ; 
primary plates not prominent ; near margin of disk about 4 to a square 
mm.; the largest scales have a diameter of .8™; below, scales very 
. similar, but not quite so large. Radial shields inconspicuous, irregularly 
triangular, about as long as broad, somewhat overlapped by neighboring 
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scales ; they barely touch without, beg separated on the outside by 
the first upper arm-plate, and within by a large scale; length to breadth 
about 1:.7. The row of papilla along each side of the notch in the 
disk and the genital slit has about nineteen, of which seven or eight are 
stout, short, conical, and situated at base of arm; and about twelve are 
small and flat, and run along genital slit; besides these, there is a row, 
or irregular group, of from two to seven papillz standing on each side 
of the upper arm-plate, just outside the papille of the notch. Arm- 
spies three, rounded, tapering, sharp, rather stout, upper one consider- 
ably the largest ; lengths to that of under arm-plate (tenth joint), .8, .5, 
.4:.5; at tip of arm, the lowest spine is flattened, and has one or two 
small hooks. Tentacle-scales small, thick, flattened, with a rounded 
end; those of the mouth-tentacles more rounded ; mouth-tentacles with 
a row of four or five scales on the side next mouth-shields, and three or 
four on the other ; second and third pores with two scales on the inner 
side, and one or two smaller ones on the outer; pores beyond, only one 
scale. Color, in alcohol, grayish white. 


Variations. — A young one had the following character: diameter of 
disk, 5" ; length of arm, 10"; first under arm-plate triangular, with 
rounded corners ; other plates broad heart-shape, with a point inward. 
Upper arm-plates separated by side arm-plates ; long heart-shape, with 
a pot within, and a clean curve without. Arm-spines more slender 
than in the adult. In centre of disk an irregular rosette of primary plates. 
Only one or two papille along outer edges of radial shields, and none 
at all outside of them, on each side of the upper arm-plates. The pro- 
portions of the disk to the arms may be as follows: 3:10, 6.5: 24, 
6.5: 25.5, 7.7: 32, 8:30. Liitken also gives 10:30 and 7:21. It is 
very easy to get the arms too short, because they taper very finely, 
and, if the point is broken off, it is not easily detected ; thus Dr. Ayres 
gives the length of the arm (in broken specimens) as but little greater 
than the diameter of the disk. Sometimes, in well-grown specimens, 
the basal under arm-plates often touch each other, and the upper arm- 
spine is proportionately more flattened ; these two variations are said 
not to occur in European specimens. Large individuals have the under 
and upper arm-plates more angular. The mouth-shields differ in the 
proportional length, beg sometimes regularly curved, or again having 
two short lateral sides, and an outer curve. The color, in alcohol, is 
often dark-greenish above, and ash-gray below. According to Dr. Liit- 
ken, the living animal is dark gray, reddish, or violet, above ; often with 
greenish arms, barred with dark gray; the radial shields are almost 
always light, and the mouth-shields commonly have a violet spot. 

O. robusta differs from the other species of the genus in its short, 
broad mouth-shields, and very finely tapermg arms. I have examined 
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many specimens from Massachusetts Bay, Grand Manan Island, Green- 
land, and Denmark. It is also known from the Faroe Islands, the coast 
of Norway, Newfoundland, and even from the high latitude of Welling- 
ton Channel. It has been taken from low-water-mark (A. E. Verrill) 
to eighteen fathoms (Liitken). Forbes’s remark, that the papille at the 
base of the arm are irregularly arranged, makes it next to certain that 
this species is his O. fasciculata. 
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Ophioglypha Lititkenii Lyman. 
Ophioglypha Liitkenii Lyman. Proceed. Boston Soc. Nat. Hist., VII. p. 197. 


Special Marks. — Mouth-papille very sharp ; no papillz on the arm 
outside those along the notch of the disk; papilla along the notch of 
the disk flat, thick, blunt, crowded ; arms strongly arched above. 


Description of a Specimen. — Diameter of disk, 18"™; outer edge of 
mouth-shield to outer corner of opposite mouth-slit, 8.5" ; width of arm 
without spines, 3.5"; length of arm, 90"; distance from outer side of 
mouth-shield to inner points of mouth-papille, to that between outer 
corners of mouth-slits, 4.8 : 3.9. Mouth-papillz like thorns ; a bunch of 
about ten at the point of the jaw, and two or three scattered ones on 
each side, placed above the scales of the innermost pair of tentacle- 
pores. Teeth about nine; long, narrow, flat, rather sharp, arranged 
sometimes in single, sometimes in double rows. Mouth-shields shield- 
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shaped, with an angle turned inward, and outer side rounded ; lateral 
corners somewhat projecting; length to breadth, 3:3. Side mouth- 
shields straight, narrow, tapering, meeting within. Under arm-plates, 
at base of arm, broad, triangular, with lateral corners somewhat 
rounded ; length to breadth, 1: 2.5; farther out on arm, the plates, as 
is usual in the genus, grow smaller and smaller, from bemg encroached 
on by the side arm-plates. Upper arm-plates much broader than long, 
and having the outer and imner sides straight and parallel, and nearly 
equal; outer corners rounded; length to breadth near base of arm, 
1.2:3.5. Scales of disk, above and below, not arched or swelled, but 
lying very flat and evenly ; primary plates rounded, and conspicuous 
by their size. Radial shields broad, pentagonal, with outer angles 
rounded, and a sharp angle directed inward ; completely separated by 
the innermost upper arm-plates ; length to breadth, 2.8: 2. Notches in 
disk, at base of arms, deep, admitting fully four arm-plates. Comb on 
the edges of each notch made up of thick, flat, spreading papille, 
crowded side by side, in a continuous line. These papillze are only six 
or seven; they decrease in length as they pass under the disk, where 
they join the narrow, toothed edge that runs along the margin of each 
genital slit. On base of arm proper, no comb, or line of papille. Arm- 
spines three, tapering, sharp; upper one longest, and equal to about 
one and a half joints; lowest one shortest, and equal to a little less 
than one jomt. Tentacle-scales of immermost pair of pores short, stout, 
crowded, flattened ; usually four or five on the outer side, and four, 
somewhat smaller, on the inner side of each pore. Rest of tentacles 
with only one round and rather thick scale, but there may also be a 
little tooth, just outside the tentacle. Color, in alcohol: above, bluish 
gray (a sort of clay color), with darker markings; the arms the same, 
with darker bands ; below, arms whitish ; interbrachial spaces of a pur- 
plish hue, with white spots. 

This species is nearest O. Sarsii, but differs in the want of a row of 
papillae on the base of the arm, above ; in having the papillx of the 
arm-comb and of the inner pair of tentacle-pores more crowded and 
blunter ; in the finer and sharper mouth-papill, “ce. 
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Ophioglypha albida Lyman. 


Ophiura texturata, 2 eadem minor albida (?) LAmK. Hist. Anim.s. Vert., I. p. 542. 1816. 
Ophiura albida Forses. Wern. Trans., VII. p. 125. 

Ophiura albida Forses. Brit. Starfishes, p. 27. 

Ophiura albida Lirxen. Addit. ad Hist. Oph., p. 39. 
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Ophioglypha nodosa Lymay. 


Ophiura nodosa LUTKEN. Vidensk. Meddelelser. Nov., 1854. 
Ophiura nodosa LUTKEN. Addit. ad Hist. Oph., p. 48. 


Special Marks. — Primary plates irregular in form, but regularly 
arranged ; disk thick ; arms often twice the diameter of the disk ; arm- 
spines one, two, or three, separated from the tentacle-scales. 


Description of a Specimen. — Diameter of disk, 7; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 4.5"; width 
of arm without spines, 2"; length of arm, 9.5™" ; distance from outer 
side of mouth-shield to inner points of mouth-papille, to that between 
outer corners of mouth-slits, 2.9: 1.5. Mouth-papillee, ten to each angle 
of mouth ; short, flat, stout, blunt, set close together, those within nar- 
rower than the outer ones. Teeth four, remarkably short, resembling 
mouth-papille, flat, stout, with a curved cutting edge. Mouth-shields 
broader than long, cleanly rounded without, and more or less tapering 
inwards ; length to breadth, 1.6: 1.2. Side mouth-shields very narrow, 
occupying only the inner end of mouth-shields; where they meet 
within, they make an angle, and run still farther mwards, side by side. 
Under arm-plates rapidly lessening in size towards the tip of the arm ; 
narrow, swollen, rounded without, taperimg inwards ; first plate largest 
of all, triangular, with one angle inward, stout, somewhat swollen ; 
length to breadth, .9:.9; second plate rather smaller, squarish, with 


rounded corners; beyond this the plates grow more and more rounded 
7 
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and narrower within. Side arm-plates occuping a large part of the 
under surface, but not meeting below till about two thirds out on the 
arm; swollen, thick, rounded, projecting laterally, so as to make vertical 
creases along the sides of the arm; not meeting above till close to the 
tip. Upper arm-plates small and swollen, much broader without than 
within, outer side curved, inner side nearly straight, lateral sides straight ; 
leneth to breadth (fifth plate), .8:1; the first plate is triangular, and 
very minute ; this and the second plate are included by the notch in 
the disk; at the point of the arm the plates become triangular, with 
the outer side rounded. The primary plates of the disk. are irregular 
in shape, stout, and swollen, but are regularly arranged ; in the centre 
of the disk, above, there is a close rosette of six; one in the middle, 
having a diameter of 1.4", and five more, rather smaller, ranged about 
it; there are two more separate ones in each interbrachial space, of 
which one is just on the margin of the disk; the spaces between the 
primary plates are filled with closely crowded smaller scales, of various 
shapes. Radial shields longer than broad, broader without than within, 
irregular in shape, corners rounded ; jomed except at their ner ends, 
where they are separated by a single scale ; length to breadth, 1.5: 1.1. 
Along the free edge of the radial scale, and so passing downwards and 
inwards along the whole length of the genital slits, is a close row of 
about eighteen short, stout papilla, which are longer and more poimted 
above, and gradually become very minute below; the longest have a 
length of about .2"™. Arm-spines near base of arm, commonly one, 
sometimes two, very short, blunt, and rounded; length about .2™™. 
The tentacle-scales on the mside of the pores resemble the arm-spines, 
and near base of arm are four or five in number; those on the outer 
side are similar, but are a little broader and flatter; on the first three 
or four pores there are two, then one, and, nearer the end of the arm, 
none ; on each side of the innermost tentacle pore are three, sometimes 
four, scales, in a close row; they resemble the others, but are rather 
broader. Color, in alcohol, dull gray. 


Variations. — The proportions of the arms to the disk may be 5:9, 
5:10, 6:10.5, 7:9.5; or, according to Liitken, 6.5: 16, or 8.5: 17. 
There may be either one, two, or three arm-spines, near the base of the 
arm. This irregularity might be expected in such ill-developed parts. 

O. nodosa may be told from O. Stuwitzii by its regularly arranged 
primary plates, and arm-spines separated from the tentacle-scales ; the 
arms also are longer. It has been found on the coasts of Greenland 
and Newfoundland. 
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Ophioglypha Stuwitzii Lyruay. 


Ophiura Stuwitzii LéTKEN. Oversigt over Gronlands Echinodermata, p. 51. 1857. 
Ophiura Stwwitzi LirKken. Addit. ad Hist. Oph., p. 49. 


Special Marks. — Arms very little longer than diameter of disk ; 
disk thick; scales on disk irregularly arranged. 


Description of a Specimen.* — Diameter of disk, 5"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 2.5°™ ; width 
of arm without spines, 1.5™™; length of arm about 5.5". Mouth-papillee 
numerous; outer ones very small, inner ones tolerably large, sharp, 
arranged at the inner point of the jaw ina bunch. Mouth-shields much 
longer than broad, within pointed, rounded without, lateral sides slightly 
re-enteringly curved ; length to breadth, 1:.4. Side mouth-shields short 
and very narrow, meeting within, and occupying the inner angle of the 
mouth-shields. Under arm-plates very small, swollen, narrow ; towards 
the tip of the arm they become smaller and pentagonal. Side arm- 
plates large, wider above than below, strongly arched, projecting out- 
ward and sideways, so that there is a deep crease between each plate 
and the one next beyond it. Upper arm-plates broader than long, outer 
side curved, and longer than inner side, which is nearly straight; lateral 
sides straight; length to breadth (second plate), .4:.8; as they go 
towards the tip of the arm, they grow rapidly narrower, and propor- 
tionately longer. Disk scales above, thick, swelled, close, of various 
shapes and sizes, those towards the centre rather the largest, some 


* As the only specimen in the Smithsonian Institution was injured, a part of this description 
hes been taken from Lutken. 
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having a diameter of 1.2"; below, scales more regular, thinner, and, 
on the average, smaller. Radial shields like the other disk-scales, about 
as broad as long, irregularly angular or rounded, jomed without, sepa- 
rated within by a single scale ; length, .6"". The papilla comb at the 
base of the arm consists of eight rather stout, flattened papilla, with 
rounded ends; the uppermost are the largest, and attain a length of 
2. The papillae along the edges of the genital slits are fine, sharp, 
and scattered. Arm-spines (including tentacle-scales) near base of arm, 
seven, extremely short and blunt, standing close together ; those in the 
middle a little the longest, though hardly more than .1™™ in length. 
The tentacle-scales on the inner side of the pores become, in this spe- 
cies, identical with the lower arm-spines; on the outer side of each pore 
there are, near the base of the arm, several small, stout tentacle-scales. 
Color, in alcohol, brownish gray. 


Variations. 
disk as 10 to 6. 
O. Stuwitzii has been found at Greenland and at Newfoundland. It 


is distinguished from O. nodosa by differently shaped under arm-plates, 
and an irregular arrangement of disk-scales. 


Dr. Liitken gives the proportion of the arms to the 
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OPHIOCTEN Lirtxen. 


Disk thick and circular, without notches where the arms join it; 
partly covered by primary plates and radial shields, between which are 
fine, close set grains, or small scales, covering the squamous coat; on 
the interbrachial spaces below, a simple squamous coat, without any 
covering of grams. <A row of papille, passing along the genital slits, 
and upwards, along the margin of the disk, over the arm. Some of the 
basal upper arm-plates bearing papille along their outer edge. Disk 
cut away at the base of the arm, so as to form a little arch over one or 
two upper arm-plates which are within the margin of the disk. Side 
arm-plates meeting below, but not above. Teeth. Mouth-papillae. No 
tooth-papilla. Arm-spines arranged along the outer edge of the side 
arm-plates. Two genital slits, beginning at the sides of the mouth- 
shields. 


Ophiocten Kroyeri Lirxey. 


Ophiocten Kréyert LUTKEN. Vidensk. Meddelelser. Nov., 1854. 
Ophiura sericea? Forses. Sutherland’s Journal of a Journey. 
Ophiocten Kréyert LUtKeN. Addit. ad Hist. Oph., p. 52. 


Special Marks. — Arms three to four times the length of the diam- 
eter of the disk; two upper arm-spines much the longest; papille of 
arm-comb continuous ; first, second, and third upper arm-plates- bearing 
papilla ; sometimes, also, the fourth. 

Description of a Specimen. — Diameter of disk, 8.7"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 4.2" ; width 
of arm without spines, 1.9"; length of arm, 31™™; distance from outer 
side of mouth-shield to inner points of mouth-papille, to that between 
outer corners of mouth-slits, 2.5: 1.9. Mouth-papille, seven or eight to 
each angle of the mouth; close set, and making an even row; outer 
one very much the widest, flat, straight, angular; the next two (or 
three) similar in shape, but much narrower, and more rounded or 
pointed, innermost one lying directly below teeth, and similar to them, 
being shaped like a very short, thick, blunt spear-head. Teeth six, set 
close one above the other, longer than broad, flat, pretty thick, with a 
blunt point inward ; uppermost one narrower than those below. Mouth- 
shields longer than broad, bounded without by a long, ovoid curve, and 
withim presenting an angle; length to breadth, 1.7: 1.5. Side mouth- 
shields meeting within, extremely narrow, but swelling at their outer 
end into a little knob. Under arm-plates very short, by reason of the 
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great encroachment of the side arm-plates; bounded without by a 
gentle curve, and within by two lines a little re-enteringly curved, and 
converging on the middle line in a slight peak; length to breadth 
(sixth plate), 3:1; sometimes the inner side is bounded by an almost 
straight line; first plate longer than those beyond, broad triangular, 
with angles rounded, and one of them directed inward; length to 
breadth, .7:.8; second plate of nearly the same shape, but shorter and 
more rounded. Side arm-plates encroaching below to an unusual 
degree, so that, at the sixth joint, the length of the line of juncture of 
the side arm-plates, is to the length of the under arm-plate as .4:.3; 
near the end of the arm, almost the whole under surface is occupied by 
the side arm-plates, the under arm-plates bemg reduced to little semi- 
circular scales. Upper arm-plates regular, broader than long, narrower 
within than without, bounded on outer, inner, and lateral sides by 
straight lines; length to breadth (fourth plate), .7: 1.4. Disk plates 
and grains: above, remarkably flat, and closely soldered together, so 
that their outlines are hard to see; below, the scales are larger, more 
swollen, and easily distinguishable; in the centre, above, there is a 
rosette of six large, round, separated primary plates, the largest having 
a diameter of about 1" ; there are also a few other smalier primary 
plates in the brachial and interbrachial spaces; of the disk granules 
there are about 60 to a square mm. Radial shields longer than broad, 
widely separated, irregular, swelled and rounded without; length to 
breadth, 1.2:.8. There is a continuous line of short, pomted papilla, 
running along the genital slit, and passing along the edge of the disk, 
over the top of the arm; of these, those along the genital slits are the 
most slender; the stoutest papillz are those standing just over the arm, 
on the sides, about five in number, and having a length of .2™" ; the 
four or five lymg over the arm, on the middle line, are smaller, and 
stand a little lower; the first, second, third, and sometimes fourth, 
upper arm-plates have papilla along their outer side ; of these the first 
plate has the longest. Arm-spines three, rounded, tapering, very sharp ; 
two upper ones much the longest; lengths to that of under arm-plate 
(sixth joint), 1.1, .9,.5:.3.  Tentacle-scale triangular, as broad as long, 
with an angle outward ; on the first three or four jomts an additional 
scale on the outside of the pore. Color, in alcohol, light gray. 


Variations. — A specimen with a disk 11.5" in diameter had arms 
about 36" long; the color, in alcohol, was brownish white; there were 
ten or eleven mouth-papillz, the outer broad one bemg broken in two 
or three. The species grows as large as 15"™ for the diameter of the 
disk. It has been taken at Spitzbergen (Professor Kroyer), and on the 
coast of Greenland, in fifteen to twenty fathoms water, muddy bottom 
(Barrett). 
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OPHIOLEPIS Mitt. & Troscn. 


Tyre or THE GeENUs, O. annulosa. 


Disk covered with radial shields and stout scales; each larger one, 
above, being surrounded by a belt of smaller ones. Over the base of 
each arm, a small notch in the disk. Genital scales thick and con- 
spicuous. Teeth. No tooth-papille. Mouth-papille. Side mouth- 
shields wide, and nearly, or quite, meeting within. Arm-spines ar- 
ranged along the outer edge of the side arm-plates. Supplementary 
pieces to the upper arm-plates. Two genital slits, beginning at the 
sides of the mouth-shields. 


GROUPING OF SPECIES HEREIN DESCRIBED. 


Two very short arm-spines, O. paucispina. 
§ O. annulosa. 

( O. elegans. 

4 O. cincta. 

(0. Garretti. 


Five to seven short, even arm-spines, 


Four minute arm-spines. Mouth-shields as broad as long, 


Ophiolepis paucispina Mir. & Troscn. 


Ophiura paucispina Say. Journ. Phil. Acad., V. p. 149. 1825. 
Ophiolepis paucispina. Syst. Asterid., p. 90. 
Ophiolepis paucispina LUTKEN. Addit. ad Hist. Oph., p. 102. 


Special Marks. — Only two very short arm-spines ; arms about twice 
as long as the diameter of the disk; under arm-plates considerably 
broader than long. 
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Description of a Specimen. — Diameter of disk, 5.2™"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 2.2"" ; width 
of arm without spines, 1.5"™ ; length of arm, 13™™; distance from outer 
side of mouth-shield to inner points of mouth-papillee, to that between 
outer corners of mouth-slits, 1.5: 1.1. Mouth-papille, eleven to each 
angle of mouth ; outermost one conical, sharp, partly overlapping the 
next one, which is swollen, squarish, broader than long, and the largest 
one of any; the rest even, close set, about as long as broad, a little 
swollen, and more or less sharp; innermost one pointing to centre of 
mouth. Teeth, four; uppermost one tapering, narrow, pointed; the 
rest broad, flat, even, with a curved cutting edge. Mouth-shields longer 
than broad, bounded without by a long, ovoid curve, and within by two 
short, re-enteringly curved lines, which meet, to form an angle on the 
middle line ; length to breadth, .7:.5. Side mouth-shields stout, having, 
without, a peak which runs to the inner end of the genital slit. Under 
arm-plates with inner side curved, outer side either evenly or brokenly 
curved, and lateral sides re-enteringly curved; much broader without 
than within, in consequence of the outer corners being prolonged late- 
rally like ears or peaks; length to breadth (sixth plate), .4:.6; first 
plate much broader than long; bounded without by an outer side and 
two outer laterals, and having within a little peak which occupies the 
outer end of the mouth-slit; towards the end of the arm, the plates 
have the same general form, but are more elongated, and are bounded 
without by a very obtuse angle, and within by one which is more acute. 
Side arm-plates conspicuous, and a good deal swollen, meeting both 
above and below, near end of arm. Upper arm-plates much narrower 
within than without; four-sided; outer side a little curved, or wavy ; 
inner side nearly straight ; lateral sides re-enteringly curved, and sloping 
strongly inwards towards the middle line of the arm; length to breadth 
(eighth plate), .4:.7; towards the end of the arm the plates are nearly 
triangular, with a point inward ; first three plates very short and rudi- 
mentary. Supplementary pieces much wider than long, triangular, with 
their acute angle directed downward ; they are found almost to the very 
tip of the arm; and, where they are largest, extend downwards nearly 
to the upper arm-spine ; occasionally they are broken in two. In the 
centre of the disk, above, is a conspicuous primary plate, and from this 
there radiate ten rows of primary plates, two or three in each brachial 
row, and three or four in each interbrachial row ; these plates are angu- 
larly round and swollen, and have an average diameter of about .5™™ ; 
in addition, there are in each interbrachial space two more radiating 
rows of rather smaller scales, one lying on each side of the central row 
of primary plates, between it and the radial shield ; all these are com- 
pletely separated, each from its neighbor, by close single lines of little, 
thickened, irregular scales, having an average diameter of about .2™”. 
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Radial shields irregular, rounded, triangular, rather larger than primary 
plates; length to breadth, .9:.5; they are separated without by a 
broadly triangular group of three scales, of which the two outer ones 
are two or three times as large as the inner one, and within by a group 
of little scales, in the midst of which stands the outermost primary 
plate cf the brachial row. Interbrachial spaces below closely covered 
with large scales similar to those above, but rather smaller and flatter ; 
between these there are some little angular scales, which, however, do 
not completely separate them. Arm-spines two, stout, rounded, taper- 
ing, extremely short ; length less than .2"™. Tentacle-scales two ; near 
tip of arm only one ; stout, thick, set close together, and forming an 
oval figure. Color, in alcohol: below, whitish ; above, yellowish white, 
with some bands of dark greenish on the arms, and a few markings of 
the same color on the disk. 


Variations. — The arms generally are not more than twice the diam- 
eter of the disk in length ; the largest specimen I have seen had a disk 
of 7", and arms of 14.5". I have seen none smaller than 3.8"; and 
this one showed all the adult characters, except that the inside tentacle- 
scale was not fully developed. The color of the living animal is said to 
be yellowish, reddish, or grayish, with dark-green arm-bands, 

This species has been found by Mr. Riise at St. Thomas, and by Prof. 
Agassiz and Mr. Wurdeman on the coast of Florida, where Say, also, 
originally discovered it. It differs from other species in having only 
two very short arm-spines. 
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Ophiolepis annulosa Mutt. & Troscu. 
Ophiura annulosa DE BLAINy. (non Lamk.). Man. d’Actin., p. 244. 1834. 


Ophiolepis annulosa Mtxiu. & Troscn. Syst. Asterid., p. 89. 1842. 
Ophiolepis annulosa LUTKEN. Addit. ad Hist. Oph., I. pl. IL. fig. 5. 


LIST OF SPECIMENS. 
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Ophiolepis elegans Litxey. (Plate II. Fig. 5.) 


Ophiolepis elegans LUTKEN. Addit. ad Hist. Oph., p. 105. 


Special Marks. — Arms rather less than three times the diameter of 
the disk. Primary plates very flat and regular; a rosette of six in the 
centre of the disk; a single row of three in each interbrachial space, 
and one primary plate in each brachial space. 


Description of a Specimen.— Diameter of disk, 17°"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 6™ ; width 
of arm without spines, 4.2"; length of arm, 48"" ; distance from outer 
side of mouth-shield to inner points of mouth-papill, to that between 
outer corners of mouth-slits, 5.6: 2.9. Mouth-papille eleven, close set 
in an even row; outermost one tapering and sharp, slightly overlapping 
the next one, which is the broadest of all, bemg about twice as broad 
as long; the rest squarish, with bevelled, cutting edges ; innermost one 
pointing to centre of mouth. Teeth four, regularly decreasing in width 
from below upwards; three lowest ones broad and flat, with a neatly 
curved cutting edge; uppermost one narrower and more pointed. 
Mouth-shields much longer than broad, with their outer side curved, 
lateral sides straight, and inner laterals short, a little re-enteringly 
curved, and meeting in an angle on the middle line ; length to breadth, 
2:1. Side mouth-shields as broad as mouth-shields, hardly curved, 
having without a point which runs to the inner end of the genital slit. 
Under arm-plates broader than long, a trifle narrower within than with- 
out, squarish, with rounded corners, outer and inner sides nearly straight, 
lateral sides a little re-enteringly curved; length to breadth (seventh 
plate), 1: 1.6; towards the end of the arm, the plates are broader with- 
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out than within, bounded within by a short, straight inner side, and two 
inner laterals ; on the lateral sides by slightly re-entering curves, and 
without by a curved or wavy outer side ; these plates somewhat resem- 
ble the basal plates of O. paucispina ; first plate much broader than 
long, nearly oval, with an inward projection filling the end of the 
mouth-slit. Side arm-plates very regularly arched, occupying a portion 
of the under surface of the arm more than equal to the width of the 
under arm-plates. Upper arm-plates regular, broader than long, bounded 
without and within by straight lines, and laterally by short curves ; 
length to breadth (fourth plate), 1:2; farther out they become regu- 
larly hexagonal, and, at the tip of the arm, fan-shape. Supplementary 
pieces, long triangular, with their pomt downward ; length to breadth 
(seventh joint), .5:1. The arrangement of the upper plates of the disk 
is extremely regular, and is as follows: in the centre a rosette of six 
angular primary plates, of which the central one is the smallest, the 
others having a diameter of about 2™; from this group radiate five 
interbrachial rows, each of three primary plates ; in the brachial spaces 
there is a single primary plate, between the inner ends of the radial 
shields and the central rosette ; each primary plate is surrounded by a 
single line of about eighteen small angular scales, lyme on the same 
level with the larger plates. Radial shields pear-seed shaped, their 
points inwards; large, somewhat swollen; widely separated, without, 
by a broad triangle of three scales, of which the two outer ones are 
rounded and much swollen, and within by a large scale, with its belt of 
smaller ones; a part of the above-mentioned primary plate also lies 
between the inner ends of the radial shields ; their length to breadth is 
3.2:2.2. Interbrachial spaces below covered without by a triangle of 
three very large, much swollen scales, and within by three cross rows 
of smaller and flatter scales ; the outer genital plate is much enlarged, 
and makes a conspicuous ridge. Arm-spines, near base of arm, six ; 
farther out, five; very short, rounded, and blunt, scarcely tapering ; 
lengths to that of under arm-plate, .3 (or .4): 1. Tentacle-scales two, 
forming together a nearly oval figure; on the outer side of each pore 
there is a stout triangular piece, that may be considered as homologous 
with a similar part often found in Ophioglypha ; besides this there is on 
the basal pores a minute edge attached to the lateral side of the under 
arm-plate. Color, in alcohol: below, pure white ; above, disk clouded 
with pale greenish-gray and white, many of the primary plates sur- 
rounded by a line of fine brown specks; arms alternating with bands 
of darker and lighter greenish-gray, the upper surface of the side arm- 
plates being in the latter bands white. 


Variations. — The above description was taken from a Florida speci- 
men; three dried ones, from Charleston, 8. C., seem to belong to the 
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same species; they present no structural variation, except that some- 
times there are three instead of two large scales, in a straight line, 
between the radial shields ; the largest specimens have the disk to the 
arms, as 21:58. The supplementary arm-plate pieces are sometimes 
cut in two. Drawings belonging to Professor Agassiz show that the 
living animals (from Charleston) vary in color; in one, the upper sur- 
face of the disk is vandyke brown, the central primary plate being 
light yellow, and the other primary plates surrounded by specks of 
white or of brown; the upper arm-plates are like the disk, and bear 
specks of white; the side arm-plates yellow; in another, there is a 
large, oblong, light-yellow spot in the middle of the disk, and a smaller 
round spot in each interbrachial space, all these being limited by black 
dots ; the rest of the disk is mottled with brownish and greenish gray, 
and some black dots; the side arm-plates are light yellow, and the 
upper arm-plates lighter or darker greenish-gray, making bands. Occa- 
sionally one or two of the lower teeth are split in two. 

This species is distinguished by its regular back plates, and numerous 
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ae bf (11we Tee : Th. 71 


phiolepis Garretti Lyman. (PI. II. fig. 4.) 


Special Marks. — Arms six times the diameter of the disk, not 
tapering till just at the end; mouth-shields as broad as long. 


Description of a Specimen. — Diameter of disk, 9"™; width of arm, 
without spies, 2"; length of arm, 55™". Mouth-papillee, five on each 
side, and one under the teeth, those on the sides flat, stout, squarish, 
crowded ; the outer one sends a slender prolongation above and beside 
the next papilla. Teeth regular, broader than long, with a rounded 
cutting edge. Mouth-shields neatly rounded without, and with an acute 
angle within ; length to breadth, .9: 1; their outer edge is bordered by 
a line of little, crowded, angular pieces, one of which is inserted between 
the mouth-shield and side mouth-shield, at each corner. Side mouth- 
shields large, of equal width along their length ; within separated by 
one or two supplementary pieces. Under arm-plates longer than broad, 
broader without than within; outer side curved, lateral sides re-enter- 
ingly curved ; length to breadth (seventh plate), .9:.7. Side arm-plates 
thick and swelled. Upper arm-plates broader than long, broader with- 
out than within, swelled ; length to breadth (ninth plate), .5:1.3. The 
supplementary pieces are small and crowded, the one at each outer 
corner being largest; they are at the base of the arm, from seven to 
ten. The scaling of the disk is very regular, the scales being a little 
smaller below than above ; diameter of the largest nearly 1"; each 
has its free edge bordered by a line of crowded and regular pieces, 
which are commonly about seven in number. Radial shields irregular 
oval, separated by two large scales, one outside the other, and two 
smaller ones lying side by side. Arm-spines four, very small and slen- 
der, confined to the middle of the edge of the side arm-plate ; lowest 
one longest, .5™ long. Tentacle-scales two, rarely three, stout, thick, 
forming together an oval figure, which stands obliquely to the length 
of the arm. Color, in alcohol: disk, pale reddish-yellow, with bands of 
darker on the arms; below, grayish. The living animal has a brick- 
red disk, with paler bands on the arms; the lower surface much paler 
(Garrett). 

This species is distinguished from O. cincta by shorter mouth-shields 
and much longer arms. The best distinguishing mark, however, is the 
microscopic appearance of granulation which the upper arm-plates have, 
while in O. cincta they are smooth and glossy. 
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OPHIOCERAMIS* Lymay. 


Ophiolepis MULL. & TROSCH., pars. 


Disk covered with radial shields and stout scales, none of which are 
surrounded by a belt of small ones. Over the base of each arm, a small 
notch in the disk. Genital scales concealed. Teeth. Tooth-papille. 
Mouth-papille. Side mouth-shields small, and not meeting within. 
Arm-spines arranged along the outer edge of the side arm-plates. No 
supplementary pieces to the upper arm-plates. Two genital slits, begin- 
ning outside the mouth-shields. 


Ophioceramis Januarii Lyman. 


Ophiolepis Januarii LivKEN. Vidensk. Meddelelser. Jan., 1856. 
Ophiolepis Januarii LUTKEN. Addit. ad Hist. Oph., p. 108. 


Special Marks. — Arms four and a half or five times the diameter of 
the disk, which grows as large as 19". Three (sometimes four) arm- 
spines, the middle one longest; all of them stout, taperimg, and flat- 
tened. 


Description of a Specimen. — Diameter of disk, 19" ; from outer side 
of mouth-shield to outer corner of opposite mouth-slit, 7.5" ; width of arm 
without spines, 4.5""-; length of arm, about 82"; distance from outer 
side of mouth-shield to inner points of mouth-papillx, to that between 
outer corners of mouth-slits, 2.8: 3.6. Mouth-papillee four on each side, 
small, rounded, flattened, and close set ; outermost one sharp, and over- 


™ "Opis, snake ; kepapts, tile. 
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lapping the second, which is the largest of all; the space below the 
tooth-papillae is commonly vacant, but is sometimes occupied by two 
very small mouth-papille. Tooth-papille two; narrow, long, and a 
little curved, touching each other below, but diverging upwards, leaving 
a triangular space, which is filled by the lowest tooth* Teeth ten, 
flattened, squarish, with a wavy cutting edge, which is re-enteringly 
curved, and thickened at its middle point; lowest one more or less 
modified by the two tooth-papille ; the next four of even width, and 
broader than the five uppermost ones. Mouth-shields rounded, about 
as long as broad, with a curve within and a rounded angle without ; 
length to breadth, 1.8: 1.6. Side mouth-shields irregular, and very 
small. Under arm-plates much broader than long, broader without 
than within; outer and inner sides curved; lateral sides strongly re- 
enteringly curved; outer corners prolonged laterally, as little peaks ; 
length to breadth (eighth plate), 11:2.2; first plate very small, 
rounded diamond-shape ; breadth 1™™ ; towards the end of the arm the 
plates become proportionately much longer, but the curves of their 
sides remain about the same. Side arm-plates not encroaching above 
or below; considerably thickened along their outer edge, to afford a 
base for the strong arm-spines. Upper arm-plates much broader than 
long; broader without than within, with outer corners well rounded ; 
they are divided on the middle line into two quite distinct pieces, very 
rarely into three or even four pieces ; the two or three first plates are 
short and rudimentary, and are enclosed by the notch in the disk. Disk- 
scales closely overlapping; in the centre a circular, primary plate, 
about 1.5™™ in diameter; four primary plates may be indistinctly seen 
in each interbrachial, and three in each brachial space ; on the inter- 
brachial spaces below, the scales are narrow, close, small, and even, 
having an average length of about .7"™; at the base of each arm, 
there are very fine scales, which often run out a little way on the side 
of the arm, much as in Ophiura. Arm-spines three (near base of arm, 
sometimes four), stout, strongly tapering, rounded, a good deal flat- 
tened ; middle one longest; lengths to that of under arm-plate (thir- 
teenth joint), 1.7, 2.5, 2:1.1; the upper spine often is suddenly enlarged 
at the base. Tentacle-scales small, rounded, flattened, a little longer 
than broad, standing close together ; near the base of the arm there are 
two outside and two inside each pore; but farther out the two outer 
ones become smaller and smaller, and are soon reduced to a little edge, 
lying along the lateral side of the under arm-plate. Color, in alcohol : 
yellowish vandyke-brown, above ; below, the same, but lighter and more 
yellowish. 

* These might almost as well be termed mouth-papille, except that they do not lie quite on a 


level with the rest. The innermost papillze in Amphiura are similar, but descend, so as to form 
part of the row of mouth-papille, among which they are included. 
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This large and very characteristic species has been taken at Rio 
Janeiro by Professor Kroyer. 


LIST OF SPECIMENS. 
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OPHIOZONA* Lyman. 
Ophiolepis’ Mitt. & Troscu., pars. 


Disk covered with radial shields and stout scales, each larger one, 
above, being surrounded by a belt of smaller ones. Over the base of 
each arm, a small notch in the disk. Genital scales thick and conspic- 
uous. Teeth. No tooth-papille. Mouth-papille. Side mouth-shields 
wide, and nearly, or quite, meeting within. Arm-spines arranged along 
the outer edge of the side arm-plates. No supplementary pieces to the 
upper arm-plates. Two genital slits, beginning at the sides of the 
mouth-shields. 


GROUPING OF SPECIES HEREIN DESCRIBED. 


Arm-spines nearly as long as arm-joints ; lowest ones longest, O. impressa. 
Arm-spines very short, and of equal lengths, O. pacifiea. 


Ophiozona impressa Lyman. (Fig. 4.) 


Ophiolepis impressa LitKen. Addit. ad Hist. Oph., p. 101. 


Special Marks. — Arms four or five times the diameter of the disk. 
Five moderately stout arm-spines; the two lowest longest, and nearly 
as long as the arm-joints. Disk-scales overlapping, the larger ones 
nearly circular. 

* "Odus, snake ; avn, belt. 
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Description of a Specimen.— Diameter of disk, 15.5"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 6" ; 
width of arm without spines, 3.1"; length of arm, 64"; distance 
from outer side of mouth-shield to inner pomts of mouth-papillae, to 
that between outer corners of mouth-slits, 2.5: 3.5. Mouth-papillee 
eleven ; outermost one slender, tapering, sharp, overlapping the next 
to it, which is broader than long, and stout; rest of papillz short, 
stout, pointed, somewhat rounded ; the whole form a close, even row. 
Teeth five or six, regularly decreasmg in width, from below upward ; 
short, flat, regular, with a curved cutting edge. Mouth-shields longer 
than broad, bounded without by a long, ovoid curve, and within by two 
short lines, which are a little re-enteringly curved, and meet to form an 
angle on the middle line ; length to breadth, 1.4: 1. Madreporie shield - 
with a deep, round depression. Side mouth-shields thick, swollen, 
slightly curved, having a little peak without, 
running up to the inner end of the genital 
slit. Under arm-plates squarish, small, 
bounded without by a slight curve, within 
and on the lateral sides by re-entering 
curves ; outer corners projecting ; length to 
breadth (eighth plate), 1: 1.5; first plate 
shaped like the segment of a circle, with 
the curve outward, and having a little pro- 
jection within, occupying the outer end of 
mouth-slit ; towards the tip of the arm, the Ophiozona impressa. (Lower side.) 
plates are proportionately longer, but have AEB 
the same general outline. Side arm-plates pretty large, and occupying 
a good deal of upper and under surfaces of the arm, but not meeting 
either above or below, even near its tip. Upper arm-plates broader 
than long, broader without than within; outer side slightly curved, 
inner and lateral sides straight, outer corners cleanly rounded ; length 
to breadth (seventh plate), 1:2; first two or three plates enclosed by 
notch in disk, and modified in breadth accordingly, short, thin, rudi- 
mentary ; length to breadth of third plate, .6: 1.8; towards tip of arm, 
the plates are quadrangular, but with so short an inner side as to be 
almost wedge-shape. In the centre of the disk, above, a rosette of six 
separated, nearly circular primary plates, having a diameter of about 
J™™-; in each interbrachial space, above, five radiating rows of similar 
separated plates or scales, the middle row being composed of four pri- 
mary plates; between all these are numerous little scales, having a 
diameter usually of .6™", and arranged usually in single lines. Radial 
shields pear-seed shaped, the point inward ; length to breadth, 2.2: 1.4 ; 
widely separated without by a triangle of three large round scales, and 


within by a single large oval scale, between which and the triangle are 
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several smaller scales ; scales of interbrachial spaces below, smaller and 
thinner than those above. Arm-spines five, short, moderately stout, 
tapering, rounded, uppermost one shortest, two lowest ones rather the 
stoutest ; lengths to that of under arm-plate (seventh joint), .6, .7, .7, 
.9,.9:1; near end of arm, only three spines; and even near its base, 
there are often only four. Tentacle-scales two, stout, longer than broad, 
set close to each other, and forming together an oval. Color, in alco- 
hol: above, disk-scales and arm-plates vandyke-brown, some of them 
edged or mottled with white; arms irregularly banded with burnt 
umber ; below, arms and mouth parts faint yellowish-brown ; interbra- 
chial spaces nearly white, with a tinge of greenish. 


Variations. — The larger disk-scales are in some specimens more 
prominent and distinct than in others; occasionally there are only 
three, instead of five, radiating rows of larger scales, in each interbra- 
chial space above. The color, in alcohol, varies a little in intensity. 
The proportions of the arms to the disk may be as 9.2: 36, 11:41, 
12.5: 66, 13.2: 51, 14:57, or 15.5: 64. 

O. impressa has been taken at St. Thomas, in from one to four feet 
of water, on a sandy bottom, or on corals (A. H. Riise); also on the 
coast of Florida (Professor Agassiz, Mr. Wurdeman). It may be dis- 
tinguished from O. pacifica by having longer arm-spines, which are not 
of equal lengths. 


LIST OF SPECIMENS. 


Catalogue | Original | Number A When 5 Nature of 
Number. NGIDEE GHISGEE! Locality. Collected. iubebes obtained Specimen. 
Museum of Comparative Zodlogy. 

Pp GY: 
212 8 3 Sta Thomas iWeeele 00) wae aiercs A. H. Riise. Alcoholic. 
213 54° 2), ||, Westuindiess) 9 7 #1) aaa anes University Museum, 
Copenhagen. 
214 ate 1 loriday= = \0 Aste eee Prof. Agassiz. Dried. 
Smithsonian Institution. 

1080 1 StahomassyVels sess aie seas A. H. Riise. Dried. 
1085 2 StaeWhomass Ween | ene ie eneies A. H. Riise. a3 
1099 2 Sis Anon Me IG Ih soo ooo A. H. Riise. Alcoholic. 
1161 2 Sty-Lhomasy Wells 10) 0 beeen. A. H. Riise. as 
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Ophiozona pacifica Lyman. 


Ophiolepis pacifica LUrKEN. Vidensk. Meddelelser. Jan., 1856. 
Ophiolepis pacifica LUTKEN. Addit. ad Tist. Oph., p. 104. 


Special Marks. — Arms three or four times the diameter of the disk. 
Arm-spines four or five, very small, and of even length. 


Description of a Specimen. — Diameter of disk, 4.7"; from outer 
side of mouth-shields to outer corner of opposite mouth-slits, 2.5" ; 
width of arm without spines, 1.1"; leneth of arm, 18"; distance from 
outer side of mouth-shield to inner points of mouth-papille, to that 
between outer corners of mouth-slits, 1.1: 1. Mouth-papille, eleven to 
each angle of mouth, small, close set, flat, angular, squarish ; outermost 
one somewhat pointed, and slightly overlapping its next neighbor, 
which is much the largest of all. Teeth four, flat, broad, with a curved 
cutting edge; uppermost one narrowest. Mouth-shields much longer 
than broad, bounded by an ovoid curve without, and by an angle within; 
length to breadth, .6:.4. Side mouth-shields swollen, triangular, large ; 
running out, with one corner, to the head of the genital slit. Under 
arm-plates broader than long, broader without than within ; outer and 
inner sides strongly re-enteringly curved; length to breadth (sixth 
plate), .4:.6; first plate nearly oval, as broad as the following plates, 
with a projection within filling the outer end of the genital slit; at the 
tip of the arm the plates are sharp wedge-shaped. Side arm-plates 
occupying a good deal of upper and under surface, but not meeting 
above and below till about two thirds out on the arm. Upper arm- 
plates very regular, a good deal broader without than within, four-sided, 
the sides almost perfectly straight; length to breadth (sixth plate), 
4:.8; the notches in the disk are so shallow that only one rudimentary 
plate is admitted. In the centre of the disk, above, is a large, nearly 
round, primary plate, .6™” in diameter, surrounded by five little trian- 
gular scales ; outside these is a circle of five large oval plates, one in 
each brachial space ; the interbrachial spaces have three radiating rows 
of plates, those of the central row being the largest; there are also a 
few very small scales scattered among the others. Radial shields 
sunken, irregular, longer than broad, running to the edge of the disk, 
separated by a single row of three scales ; their outer ends bounded by 
two large, narrow, curved scales; length to breadth, .9:.6. Interbra- 
chial spaces, below, covered with nearly equal scales, with some little 
ones among them; genital slits bordered by three narrow scales, of 
which the outer one is longest and widest. Arm-spines four, very 
small, of even length, cylindrical, tapering, about one third as long as 
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the arm-joints. Tentacle-scales two, lyimg obliquely, and forming to- 
gether a very regular oval. Color, in aleohol: white, with a few light- 
grayish bars on the arms, and cloudings of the same tint on the disk. 


Variations. — The above description was taken from a young speci- 
men. According to Dr. Liitken, the adult has a disk of 10"™, and arms 
of 30 or 40™. There are five arm-spines also. 

O. pacifica has been found at Puntarenas (Dr. Orsted) in one fathom 
water, and at Panama (Alex. E. R. Agassiz). It differs from O. impressa 
in the smallness and regularity of the arm-spines. 


LIST OF SPECIMENS. 


Catalogue looeiaat Number . When F Nature of 
Number. | Number.| of Spec. Locality. Collected. Whence obtained. Specimen. 
Museum of Comparative Zoology. 
211 | 36 | a akin |! 808 Alex. Agassiz. | Aeon 


OPHIOPLOCUS* Lymay. 


Disk closely and finely scaled above and below. Genital scales 
hidden. Teeth. No tooth-papille. Mouth-papille. Side mouth- 
shields wide, and nearly, or quite, meeting within. Arm-spines ar- 
ranged along the outer edge of the side arm-plates. Upper arm-plates 
divided on the middle line into halves, which at the base of the arm 
are placed at the outer lower corner of the joint, on each side bemg 
separated by a number of supplementary pieces. At the tip of the 
arm the plate is simple; then it divides in two, and the halves are 
gradually forced apart by the intrusion of supplementary pieces. Two 
short genital slits, extending only halfway to the margin of the disk, 
and beginning outside the mouth-shields. 


* "Odus, snake ; wAdxos, a twisted rope. 
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Ophioplocus imbricatus Lyay. 


Ophiolepis imbricata Mtiu. & Troscu. System der Asteriden, p. 93. 
Ophioplocus tessellatus LyMAN. Proc. Boston Soc. Nat. Hist., VIII. p. 76. 1861. 


Special Marks. — Color gray, with obscure cross-bands on the arms ; 
length of arms, in adults, four to five and a half times the diameter of 
the disk. 


Description of a Specimen. — Diameter of disk, 17" ; width of arm 
without spies, 3.5"; length of arm, 70"; mouth-papille, five on 
each side, and one odd one, placed just under the teeth; the side 
papillae squarish, flat, and crowded, the odd one resembling the teeth. 
Teeth five, thick, short, stout, broader than long, with a curved cutting 
edge. Mouth-shields broad heart-shape, with a curve without and an 
angle within ; length to breadth, 1: 1.5. Side mouth-shields large, and 
of even width, .5™" wide. Under arm-plates squarish, very regular and 
clear in outline, slightly separated, thick; outer side curved, lateral 
sides a little re-entermgly curved; length to breadth (tenth plate), 
1:13. The halves of the upper arm-plates are rounded triangular, 
very much like the supplementary pieces in Ophionereis ; at the base 
of the arm they lie very low down, so that the side arm-plates are 
much reduced in size; they are separated from each other by six sup- 
plementary pieces, of which one lies on the middle line of the arm, 
and the other five make a sort of semicircle round it; at the base of 
the arm the central piece of this semicircle becomes very small indeed, 
and is often divided in two; between the supplementary pieces there 
are sometimes single large grains. The halves of the upper arm-plates 
and the supplementary pieces are thick and swelled, and often of about 
the same size. Side arm-plates small, and almost covered up by the 
arm-spines. Scales of the disk a little larger above than below, mostly 
overlapping, but with here and there a round scale, varying somewhat 
in size, the largest 8" long. Radial shields very small, about 1™™ long, 
sunken in the scaling of the disk. Genital slits only 2™ long, starting 
1™™ outside the mouth-shield. Arm-spines three, stout, round, blunt ; 
the lowest much the largest ; lengths to that of under arm-plate, .8, 1, 
13:1. Tentacle-scales two, longer than broad, flat, nearly oval. Color, 
in alcohol: gray, with very obscure cross-bars of darker on the arms. 
According to a colored sketch by Mr. Garrett, the tints of the living 
animal are about the same. 


Variations. — The characters of fifteen specimens which I have 
examined were very uniform, only the young have shorter arms. 
The proportions of the disk to the arms in specimens of different sizes 
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was 9.5: 30, 16:68, and 19:93. The radial shields vary a little in size 
and distinctness. 

I have satisfied myself that this is the same species as the Ophiolepis 
imbricata of Muller & Troschel, whose imperfect description at first led 
me to describe it as new. 


LIST OF SPECIMENS. 


Catalogue | Original | Number . When 7 F Nature of 
Number. | Number. of Spec. Locality. Collected. Whence obtained. Specimen. 
| 
Museum of Comparative Zoology. 
328 5 1 Kingsmills Islands;5 = | .. 2... A. Garrett. Dried. 
329 ee: 12+ | Kingsmills Islands. =| ...... A. Garrett. Alcoholic. 
408 tee say ¢|-Lanzibar sew. | Ml ceeses cress C. Cooke. 6“ 


OPHIOCOMA Agassiz. 


Tyre OF THE GENUS, 0. scolopendrina Agass. 


Disk granulated. Radial shields covered. Teeth, tooth-papille, and 
mouth-papilla. Spines, usually from four to six; smooth; arranged 
along the sides of the side arm-plates. One or two tentacle-scales. 
Two genital slits, beginning outside the mouth-shields. 


NOTE ON SOME SPECIES OF THE GENUS OPHIOCOMA. 


Ophiocoma dentata Miill. & Trosch., of which the original is in the Berlin Zodlogical 
Museum (No. 931), is not a good species, and seems only a middling sized Ophiocoma 
echinata. The species described by Dr. Liitken as QO. dentata is quite another thing, and 
seems to be O. brevipes (Addit. ad Hist. Oph., p. 165). 

Ophiocoma variabilis Grube (Acad. Cs. Nova Acta, 1860) is, according to the plate 
and the description, only a partly grown specimen of O. Schenleinit, or of some allied 
species. Q. Schenleinit itself is rather a dubious species. The originals at Berlin (Zodl. 
Mus., No. 930, and Anatom. Mus., 11561) look like some varieties of O. erinaceus, the 
chief difference being that most of the tentacle-pores have but one tentacle-scale. The 
same doubts may be raised about O. Wendtii (Berlin Zoél. Mus., No. 929), whose chief 
distinguishing marks are the absence of the second tentacle-scale on most of the joints, and 
the peculiar form of the basal under arm-plates. It may turn out that O. Wendtii and 
O. Schenleinii are the same species. 

Ophiocoma tumida Miill. & Trosch. The original, in the Leyden Museum, is marked 
“ Gulf of Genoa”; but this looks like a mistake. I do not remember to have seen any 
Ophiocoma at all from the Mediterranean, much less one which in size and appearance 
closely resembles O. echinata. O. bidentata Mill. & Trosch. is plainly a worthless species, 
and O. Nilssonii Mull. & Trosch. probably goes in the same category. 


OPHIOCOMA PUMILA. Tall 


GROUPING OF SPECIES HEREIN DESCRIBED. 

O. Valencia. 
. pumila. 
. Alexandri. 
. Riised. 


. athiops. 


One tentacle-scale, 


Near base of arm, sometimes two tentacle-scales, 
Arm-spines about equal, . nigra. 

. echinata. 
. ertnaceus. 


Upper arm-spines longest, 
. scolopendrina. 


SSS Si StO'9'9' 9 


Two tentacle-scales, { Lowest arm-spine longest, . insularia. 


Six slender arm-spines ; disk and arms lined and ) 


O. pica. 
spotted, 5 pP 
Disk granulation very fine and close; spines ) Gubscnines 
regular, Jers Ee 


Ophiocoma Valenci# Miz. & Troscu. 


Ophiocoma Valencia Muu. & Troscu. Syst. Asterid., p. 102. 


LIST OF SPECIMENS. 


Catalogue | Original | Number ° When . Nature of 
Number. |Number.| of Spec. Locality. Collected. | Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 
306 See Are | PZan Zibbers. ee |) Aika, Suni G. A. Cheney. Alcoholic. 
357 ee oo | WEAIMNOG Re ~ —~§ i) Gonoo C. Cooke. és 
356 oo Seta Zanzibar degre Sul, Se ahuesy, se Capt. Webb. ce 


Ophiocoma pumila Ltrxken. 


Ophiocoma pumila LUTKEN. Vidensk. Meddelelser. Jan., 1856. 
Ophiocoma placentigera LUTKEN. [Labelled specimens. | 
Ophiocoma pumila LUTKEN. Addit. ad Hist. Oph., p. 146. 


Special Marks. — Commonly five arm-spines ; first or second spine 
longest. 


Description of a Specimen. — Diameter of disk, 13"; from outer 
edge of -mouth-shield to outer corner of opposite mouth-slit, 5" ; 
greatest width of arm without spines, 2.2""; length of arm about 75™™ ; 
distance from outer edge of mouth-shields to inner point of tooth- 
papillz, to that between outer corners of mouth-slits, 2.5: 2.5. Mouth- 
papillee short, stout, longer than broad, much rounded, often nearly egg- 
shaped, somewhat irregularly disposed ; innermost one more pointed 
and tooth-like ; about fourteen to each angle of mouth. Tooth-papillze 
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about twelve, in four irregular horizontal rows ; stout, rounded, a little 
longer than broad, pretty closely set. Teeth four, longer than broad, 
flat, square, inner edge narrower than outer edge; two middle ones 
largest, upper one much narrower than others. Mouth-shields rounded 
square, a little longer than broad; length to breadth, 1.5:1.5. Side 
mouth-shields extremely small, variable in size, occupying a triangular 
space between outer part of mouth-shield and imnermost arm-plate. 
Under arm-plates more or less octagonal, those lying within the margin 
of disk smaller than those just beyond. Innermost plate rudimentary, 
scarcely larger than mouth-papillz next it; second plate nearly square, 
with outer corners rounded, length to breadth, .8:.8; next three plates 
nearly regular octagons ; eleventh plate slightly curved without, lateral 
sides straight, imner laterals rather longer than inner side proper, length 
to breadth, 1.1:.9; this is the common shape of the under arm-plates, 
and is retained till very near the tip of the arm. Side arm-plates en- 
croaching somewhat on both upper and under arm-plates. Upper arm- 
plates very broad heart-shaped, outer side and corners regularly curved, 
inner laterals sloping towards each other, and nearly meeting within. 
First plate rudimentary, and nearly covered by granulation of disk ; 
second, third, and fourth plates more or less oval, and all smaller than 
those that immediately succeed ; sixth plate of usual shape and size, 
length to breadth, 1.2: 1.7; this proportion holds the same (though the 
plates grow smaller) close to the tip of the arm. Granulation of upper 
surface of disk rather coarse, grains shaped like mouth-papillx, some 
longer than their neighbors, about 50 to a square mm. Granulation 
extended on arm so as nearly to cover first upper arm-plate ; below, a 
broad naked belt parallel with genital slits ; remaining triangular space 
granulated, quite up to mouth-shields; grains less close and rather more 
tooth-like than those above. Edges of genital slits more or less finely 
toothed. Arm-spines neatly rounded and tapering, slightly flattened. 
Second and third joints, three slender flattened spines, about .7"™ long ; 
fourth and fifth jomts, four spies, about 1.2™" long; sixth, seventh, 
eighth, and ninth joints, five spines; tenth joint, four spines, decreasing 
in length and thickness from above below; length of upper spine to 
that of lowest, 2: 1.3; two upper spines considerably stouter than two 
lowest. This number and proportion holds till near the tip of the arm ; 
the spines grow more slender, however, and the second is sometimes 
longer than the upper one. Close to tip of arm only three spines. 
Tentacle-scales pointed oval, like a broad spear-head ; on second, third, 
and fourth joints two, on rest only one. Color, in alcohol: above, van- 
dyke brown, paler towards centre of disk; arms banded with lighter, 
each band occupying two or three joints; also some white spots on 
edges of upper arm-plates ; below, very faint brown; chewing apparatus, 
mouth-shields, and under arm-plates nearly white, the latter often with 
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a light-brown pattern; under arm-spines nearly white ; upper spines 
pale brown at their base, lighter at the point. 


Variations. — A specimen with a disk 15" had arms 75"; uniform 
vandyke-brown above, and same below, but paler, with a few spots and 
bands near end of arms and on under arm-plates ; mouth-shields a little 
broader than long, and nearly circular; granulation of disk in inter- 
brachial spaces below reaching nearly to genital slits on either side ; 
two or three of side mouth-papillz soldered together, making one broad 
one; only three rows of tooth-papille; five joints each with two 
tentacle-scales, rest with only one. A specimen with a disk of 16™™ 
had arms of 115", which shows a range of length, in grown specimens, 
of from five to seven times. Liitken gives the length as over eight 
times the diameter of the disk. — Young, said to be this species (origi- 
nal O. pumila Ltk.): diameter of disk, 2.5" ; length of arms, 12.5™™ ; 
disk covered with fine scales, over which are scattered a few grains, or 
rather short spines. Upper arm-plates long heart-shaped, i. e. bounded 
without by a strong curve, and on sides by two straight lines, meeting 
within. Side arm-plates meeting above and below. Under arm-plates 
longer than broad, outer side curved, laterals re-enteringly curved, inner 
laterals straight, and meeting within. One tentacle-scale. Only two 
tooth-papilla. Mouth-shields heart-shaped, longer than broad. Arm- 
spines four, at base of arm; rather more slender than in adult, and a 
little rough. Color, in alcohol: pale yellowish-brown above, arms 
barred with whitish, and six in number. 

This species is distinguished from the more common type of Ophio- 
coma, by its long flattened arms, and less robust structure. 


LIST OF SPECIMENS. 


Catalog Original | Numt ach Wh ae Nat f 
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297 ifs 2 Jeremie iayiti- ee sll uimalaten or | Dr. D. F. Weinland. rt 
298 624 2 WWesklncies, =| Gacoco | Univ.Mus.Cop’hagen. “ 
299 62° 1 Wendie, = = = || Goc0ns | Univ.Mus.Cop’hagen. us 
Smithsonian Institution. 
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Ophiocoma Alexandri Lyrmay. 


Ophiocoma Alexandri LyMAN. Proceed. Boston Soe. Nat. Hist., VU. p. 256. 1860. 


Special Marks. — Grayish or yellowish brown. Arms banded ; five 
to seven spines; third or fourth spine longest. 


Description of a Specimen. — Diameter of disk, 17°"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 5.5" ; width 
of arm without spines, 3.5"; length of arm, 120"; distance from outer 
side of mouth-shield to inner points of tooth-papille, to that between 
outer corners of mouth-slits, 2.7: 5. Mouth-papille flat, rounded, of 
nearly equal size, rather small; nie or ten to each angle of mouth. 
Tooth-papillee bead-like, crowded, most of them in two vertical rows ; 
about nine in number, the upper middle one larger than the others. 
Teeth three or four, stout, flat, a little tapermg. Mouth-shields nearly 
round, with inner end slightly truncated ; length to breadth, 1.6: 1.6. 
Side mouth-shields very narrow and small, occupying the inner part of 
mouth-shield, but not meeting within. Under arm-plates very regular, 
not overlappmg, rounded octagonal, inner angles less rounded than 
outer; the plates within the disk a good deal smaller than those 
beyond ; length to breadth (twentieth plate), 12:1. Side arm-plates 
encroaching somewhat above. Upper arm-plates regular; oval heart- 
shape, with the pomt inward ; outer corners very cleanly curved, outer 
side nearly straight; length to breadth (ninth plate), 12:2.2. Near 
tip of arm, the plates are regular heart-shape, with an acute point 
turned inward. Grains of disk elongated so as to form short spines, 
like grains of wheat, of different sizes; about 25 to a square mm.; of 
the same character below, but less numerous; a bare strip running 
along edges of genital slits. Arm-spines five, robust, rounded, somewhat 
flattened, a little tapering, blunt; the longer ones sometimes bent ; 
third spine from the top longest; the longest spines are near the 
twentieth joint ; lengths to that of under arm-plate (eighteenth joint), 
2, 2.2, 2.7, 1.8, 1.5: 1.2; two lowest spines more slender than the upper 
ones. Sometimes a short supplementary spine above. Longest spine 
on this specimen, 3.2". There are five spines to each joint till close 
to the tip of the arm, where there are only four. Close to the disk 
there are commonly six spines, which, however, are a good deal smaller 
and more even than those beyond. Tentacle-scales large, rounded oval, 
length to that of under arm-plate, .5: 1.2; on first two or three joints 
two, on all the rest only one. Color, in alcohol: above, disk uniform 
gray-brown (Cologne earth and neutral tint); arm-spmes and upper 
arm-plates light yellowish-brown; the former darker at their base ; 
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arms cross-barred with darker bands, from two to four jomts on each 
band; some of the upper arm-plates finely marbled with lighter; below, 
mouth parts and interbrachial spaces having several shades of brownish 
yellow ; under surface of arms light-brown, a longitudinal brown line 
runs along the lateral sides of the under arm-plates. 


Variations. — The pattern of the color varies little, but the ground 
tints may have more of yellowish, gray, or brown; it very rarely hap- 
pens that the arms are not banded. The proportions of arms to disk 
give such differences as the following: 12:65, 15: 100, 16: 135, 
17.5: 112. The largest specimen I have seen had a disk of 22™™. 
Very large specimens have seven spines on some of the joints, and 
six on most; where there are six spines, it is the fourth that is longest. 
A young one, with a disk of 3.2"", had arms of about 22™; the disk 
was covered with imbricated scales, with a few large grains ; the upper 
and under arm-plates were similar to those of the adult, but longer ; 
the arm-spines were four, rounded, tapering, and much stouter than 
those of the adult; the number of mouth-papillze was the same as in 
older ones, but there were only two tooth-papille. I have seen no 
young ones with six arms. 

O. Alexandri was first received from my friend, Mr. Alex. Agassiz, 
after whom I have named it. It resembles O. pumila, but differs in 
having the third or fourth arm-spine much longer than the rest. 


LIST OF SPECIMENS. 


Catalogue | Original | Number & When . Nature of 
Number. | Number.) of Spec. Locality, Collected. jWhence/obtained: Specimen. 
Museum of Comparative Zoology. 
300 ovo DQ || Aca TCO, M@@e,— || aoscco.s Alex. Agassiz. Alcoholic. 
301 1171 5 Cape St. Lucas, Cal. | ...... J. Xantus. ub 
Smithsonian Institution. 


1189 Cape St. Lucas, Cal. | ....... J. Xantus. 


1171 ar% aa Cape St. Lucas, Cal | ...... J. Xantus. | Alcoholic. 
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Ophiocoma Riisei Lirxen. 


Ophiocoma Riisei LUTKEN. Vidensk. Meddelelser. Jan., 1856. 
Ophiocoma Riisei LUTKEN. Addit. ad Hist. Oph., p. 143. 


Special Marks. — Arm-spines slender and even; upper one consid- 
erably the longest. Mouth-shields ovoid in outline, with the narrow 
end inward. 


Description of a Specimen. — Diameter of disk, 15.4" ; outer edge 
of mouth-shield to outer corner of opposite mouth-slit, 6"; greatest 
breadth of arm without spmes, 8"; length of arm, 65"; distance from 
outer edge of mouth-shield to esa point of tooth-papille, to that 
between outer corners of mouth-slits, 2.6: 2.8; on each side four mouth- 
papille, of which that next the outer one is sont twice as broad as the 
others, which are more pointed and rounded ; four irregular horizontal 
rows of rounded, crowded tooth-papill, fives in each row, the lowest 
row on a level with the mouth-papille, and consisting of three (some- 
times four) papille, of which the middle one is the smallest, and all 
smaller and more flattened than those of the upper rows; four flat, 
square teeth, projecting beyond the tooth-papillz. Mouth-shields with an 
outline nearly like that of an egg, the small end pointing inward; leneth 
to greatest breadth, 1.8: 1.4; the outer end is not evenly rounded, but 
males a little projection to form part of the bridge between the inner 
ends of the genital slits; at their widest part the shields seldom fill the 
width of the interbrachial spaces. Side mouth-shields triangular, sol- 
dered for their whole length to the sides of the mouth-shields, their 
inner end about on a line with that of the mouth-shield; length to 
breadth, 1.2:.8. Basal under arm-plates, and those in middle part of 
arm, somewhat square, but having six sides, viz.: an outer side, long 
and curved ; an inner, a little re-enteringly curved ; two laterals, long, 
and re-enteringly curved to admit tentacle-scales ; and two inner late- 
rals, of about the same length as the inner side. Farther out on arm 
these sides are less sharply distinguished, the inner laterals becoming 
merged in the curve of the inner side ; and at the tip of arm the plates 
are elongated, and there are but four sides, an outer and inner, which 
are curved, and two laterals, which are re-enteringly curved. Length 
to breadth of plates: second, .6:.8; third, 1:12; seventh, 1.2:1.6; 
about two thirds the length of arm, .8:.8; close to the tip of arm, .6:.4. 
Side arm-plates encroach at base of arm, on upper and lower plates, but 
do not meet above till near the end of arm, and do not meet below 
except at the very tip. Upper arm-plates pointed oval, but varying in 
shape ; many, though somewhat oval, are angular; first plate rudimen- 
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tary ; for more than half the length of arm, the proportions do not 
alter much, though the plates grow smaller, but there are such varia- 
tions among individual plates as 1.2: 1.6, 1.2:2; farther out, plates ill 
defined, very wide and short; length to breadth, .8: 1.4; still farther 
out, plates well defined again, heart-shaped, the point inward ; length 
to breadth, .6:.8. Disk, above, evenly and rather closely granulated 
with bead-like grains, about sixteen, on the average, to a square mm. ; 
underneath, no granulation, except on a small triangular space which is 
continued from the upper surface ; the rest of the interbrachial space 
covered with fine, obscurely marked scales, about .3" lone. Arm- 
spines on second joint two, their lengths to that of the under arm-plate, 
1.6, 1.6:1; third joint, three spines, 1.4, 1.8, 1.8:1.2; fifth joint, four 
spies, 1.8, 1.8, 2, 2.2:1.2; eleventh joint, four spines, 4.8, 4.4, 4.4, 
4.4:1.2; about two thirds the length of the arm, 3.4, 2.8, 2.2, 2.2:.8; 
close to tip of arm, three spines, .8, .6,.6:.6. From near the disk to 
about two thirds the length of the arm, there are sometimes four, some- 
times three spines to each joint, these numbers often alternating ; on 
the jomts not enclosed by the disk, the upper spine is generally much 
the longest, and is more rounded, particularly on those joints that have 
as many as four spines, while the remaining two or three are nearly 
equal. The characteristic upper spine is slender, pretty even, nearly 
cylindrical, with a thickness to length as .8:4.8. Tentacle-scales, two 
on first pair of pores, and rarely on second pair; on all the rest, only 
one ; in shape regular oval; length of those on third joint, to length of 
under arm-plate, .6: 1.2. Color, in alcohol: roof of disk brown (Cologne 
earth), with obscure radiating bands of darker; interbrachial spaces 
lighter ; under arm-plates uniform light-brown ; chewing apparatus and 
mouth-shields still lighter; upper arm-plates brown, with occasionally 
some much darker, thus making cross stripes. Uppermost arm-spines 
mottled with lighter and darker brown ; lower spines like under arm- 
plates ; tentacle-scales like under arm-plates. 


Variations. — This species is common in the West Indies, though not 
so much so as O. echinata, which lives side by side with it. The disk 
often attains a size of 24™", with arms five or six times as long, and the 
longest upper arm-spines 10". The color in full-grown specimens is 
singularly invariable ; the arm-spines may be more or less inclined to 
reddish or to umber brown. Small specimens often have the back of 
the disk ornamented with a star, of dark brown, made up of two 
radiating lines in each brachial space. The granulation of the inter- 
brachial spaces below may be more or less perfect. 

O. Riisei may be distinguished from QO. echinata by the different 
shapes of mouth-shields and upper arm-spines ; and from O. a@thiops by 
much narrower upper arm-plates. 
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Ophiocoma ethiops Lirxen. 


Ophiocoma ethiops Lurxen. Addit. ad Hist. Oph., p. 145. 


Special Marks. — Large species. Greatest width of arms more than 
three times as great as the length of the under arm-plates. Upper 
arm-spie thickened. 


Description of a Specimen. — Diameter of disk, 31"; outer edge 
of mouth-shield to outer corner of opposite mouth-slit, 15"; greatest 
width of arm without spines, 7°"; length of arm, 190"; distance from 
outer edge of mouth-shield to inner points of tooth-papille, to that 
between outer corners of mouth-slits, 5.6:6.5. Hight broad, rounded 
mouth-papille to each angle of mouth; of these the one next the outer 
one usually broadest; besides these, a row of three or four minute 
bead-like mouth-papilla, just below and outside of the tooth-papille, 
with which they might properly be classed. Tooth-papilla about 
eighteen, irregularly disposed, short, stout, rounded, the two or three 
lowest bead-like and much smaller than the rest. Teeth four, shaped 
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like flattened, rounded wedges, somewhat narrower within than without. 
Mouth-shields oblong, with rounded corners ; length to breadth, 4 : 3. 
Side mouth-shields small, rather variable in size, triangular; length to 
breadth, 1.5:1. Under arm-plates squarish ; third, fourth, fifth, and 
sixth plates of nearly equal size, and smaller than those beyond, their 
lateral sides nearly straight, their outer and inner sides a little curved, 
length to breadth, 2:2; seventeenth plate typical in shape, outer side 
slightly curved, lateral sides straight, and sloping a little inward and 
towards each other, inner side making rather a strong curve ; length to 
breadth, 2.3:2.3; about two thirds out on arm, plates almost square, 
with straight sides, and corners a little rounded, length to breadth, 
1.7: 1.7; close to tip of arm, plates twice as long as broad, elongated 
oval, broader without than within. Side arm-plates encroaching on 
upper and lower arm-plates, sometimes nearly meeting below, and thus 
slightly separating two neighboring plates; they do not properly meet 
above and below till close to tip of arm. Upper arm-plates much 
broader than long, shaped like a narrow oval, with pointed corners ; 
near base of arm, length to breadth, in broader ones, 2.2: 6.5; im nar- 
rower ones, 2.2:5. First plate rudimentary, very short and narrow, 
partly covered by granulation of disk ; second, third, and fourth plates 
rather narrower than those just beyond, and often stouter, so that the 
arm looks constricted at its base. The plates maintain the same gen- 
eral shape and proportions till close to tip of arm. Granulation of disk 
close, fine, and bead-like, both above and below; near base of arms 
above, coarser and more scattered; about 30 grains to a square mm. 
where granulation is thickest; below, granulation reaches nearly, or 
quite, to edges of genital slits. Arm-spines stout, rounded, somewhat 
flattened, the lowest ones most so, increasing in thickness from below 
above ; near base of arm, usually four. Second, third, and fourth joints 
each with three small, very flat spines, lowest one usually longest, some- 
times 2"™ ; on next three or four joints, spines grow more rounded and 
tapering, in number three, four, or rarely five ; on seventeenth joint, 
typical spines, lengths to that of under arm-plate, 5, 4.5, 4, 4:25; 
beyond this, joints with three and with four spines usually alternate 
till a pot about three fourths the length of the arm, after which there 
are only three slender, rounded, tapering spines, of nearly equal length 
and thickness. Tentacle-scales nearly regular oval, a little pointed 
without, rather thick, length to that of under arm-plate, 1: 2.3; only 
one on each pore, except pores of second joint, and a few others scat- 
tered, which have two. Color, in alcohol: above, dark, rich vandyke- 
brown, disk irregularly and obscurely radiated with darker and lighter ; 
below, interbrachial spaces uniform brown; rest same color, but con- 
siderably lighter. 
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Variations. — In other specimens the disk was ‘to the arms as 29: 145, 
32: 162, 10.5: 56. Tentacle-scales vary much in number on specimens 
of same size, and even on same individual ; occasionally there are regu- 
larly two scales to each pore as far out as the thirty-third joint, but this 
is unusual. 'Tooth-papillae commonly arranged in five regular horizontal 
rows, of three each. Granulation of disk does not always cover whole 
of interbrachial spaces below, but a broad band may be left running 
along the genital slits, and outside the mouth-shield. Color varies to a 
certain extent. It may be even dirty white, blotched with dark brown, 
on the upper side of the disk, with lower side of arms very light brown, 
the lower arm-plates being more or less mottled; extremities of arms 
may be banded with darker and lighter. A young one having a disk 
of 10.5"™ was similar to the larger specimens, but had the arms banded 
for their whole length, the arm-plates speckled with lighter, the mouth- 
papilla regular and bead-like, and the tooth-papille in horizontal rows 
of only two each. 

This species is distinguished from O. echinata and O. Riiser by wider 
and flatter arms, and by differently shaped arm-spmes and mouth- 
shields. 
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Ophiocoma echinata Acass. (Fig. 5.) 


Ophiura echinata LAMK. Hist. An. sans Verteb., II. p. 540. 1816. 


Ophiocoma echinata AGAss. Prodrome. Mém. Soe. Scien. Nat. de Neuchatel, I. 1835. 


Ophiura crassispina SAy. Journ, Phil. Acad., V. p. 147. 1825. 
Ophiocoma crassispina Muu. & Troscu. Syst. Asterid., p. 103. 
Ophiocoma serpentaria Mtuu. & Troscu. Syst. Asterid., p. 98. 

Ophiocoma crassispina LitKEN. Addit. ad Hist. Oph., p. 142. 


Special Marks. — Upper arm-spine much thickened ; mouth-shields 


nearly square, with rounded corners. 


Description of a Specimen. — Diameter of disk, 23.6™°; from 
outer edge of mouth-shield to outer corner of opposite mouth-slit, 
9.4™; oreatest width of arm without spines, 4°"; length of arm, 
100™; distance from outer edge of mouth-shield to points of tooth- 


papilla, to that between outer corners of the mouth-slits 
as 2:2.6. On each side of the mouth-frames four mouth- 
papills, of which the three outer ones have their grinding 
edge bevelled, which makes the outer edge shorter than 
the inner one; the innermost papilla points towards the 
centre of the mouth, and is stout and more conical than 
the others; the other three are also stout, but are more 
flattened ; their corners and edges are rounded. On the 
Jaw, four irregular, horizontal rows of stout, rounded, close- 
set tooth-papillx, three in each row; the lowest row is on 


Fig. 5. 


Ophiocoma echinata. 

Chewing apparatus, 
seen from within. 
d, tooth-papillee ; 
di', teeth. 


a level with 


the line of the mouth-papille, and the tooth-papilla of this row are 


smaller than the rest, and moreover may vary in number, 


11 


being some- 
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times only two, or again four; and in addition there is sometimes 
another very small papilla below and outside this row. Teeth four, 
their inner ends nearly square, upper one more tapering and rounded. 
Mouth-shields a little longer than broad, squarish, with rounded corners; 
length to breadth, 2.6: 2. Side mouth-shields small, ike elongated tri- 
angles, lying close to, and soldered with, the sides of the mouth-shields, 
their inner ends nearly on a line with those of the mouth-shields. The 
general shape of the under arm-plates at the base of the arm, and so 
outwards nearly to the tip, is square; lengths to breadths as follows : 
second plate, 14: 1.4; sixth plate, 1.4:1.8; about two thirds the length 
of the arm, 1.2: 1.6; plates on the tip joint, .8:.6. The plates have 
really six sides, of which the inner and outer ones are parallel to each 
other, and are straight; the inner lateral sides are slightly re-entering 
curves, the outer lateral sides are straight and short. In the sixth 
plate the proportions of the sides are as follows: inner, 1.6; outer, 1; 
inner lateral, 1; outer lateral, .6. The rest of the plates for some dis- 
tance along the arm do not materially differ from the sixth plate in 
their proportions. The first under arm-plate bounds the outer corner 
of the mouth-slit, and is very small; it is somewhat heart-shaped, the 
length to breadth as 1:.8. Side arm-plates thick and stout, covered up 
by a thick skin, except a triangular piece, which fills the space between 
the base of the upper arm-spine, and the angle formed by the corners 
of the nearest pair of upper arm-plates. Towards the tip of the arm 
the side plates are better seen, having a thinner skin over them ; also, 
as is usual, they encroach more and more on the upper and lower 
plates; at the tip of the arm they meet above and below. Upper 
arm-plates vary somewhat in size and in their outlines; the general 
form is oval, with pomted ends; each overlaps a little the next outer 
one, less, however, at the tip of the arm, than nearer its base; the 
innermost plate is rudimentary; length of the sixth plate to breadth 
as 1.6:3, close to the tip of the arm the plates are heart-shaped, with 
the point turned inward, the length bemg to the breadth as .6:.8; for 
at least three fourths the length of the arm, though the plates gradually 
grow smaller, the average proportions of length to breadth among them 
remain about the same, but single plates vary so as to give such differ- 
ences as 1.6: 2.6, 1.6:3.8; the variable diameter is the breadth. Disk, 
above, evenly and rather closely granulated, with smooth, bead-like 
grains, about 25, on the average, to a square mm.; below, the inter- 
brachial spaces have a band on each side, running parallel to the geni- 
tal slits, which is without grains, and shows the under coat of small, 
thin, overlapping scales, the largest of them about .1"” long; in the 
midst of the interbrachial spaces the granulation is as above, except 
near the mouth-shields, where the grains are few and scattered. The 
genital slits have, near the mouth-shields, a raised granulated ridge 
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running along their edge; their inner ends are separated by a bridge 
of about one half the width of the mouth-shields. Arm-spines of mod- 
erate length, and two upper ones quite stout. Second joint three 
spines, small and flattened, with rounded ends ; lengths to that of lower 
arm-plate : upper, .8: 1.8; lowest, 1.8: 1.8; middle, 1.2: 1.8; third and 
fourth jomts have three spmes; the fifth, and those immediately 
beyond, four. Five spmes on each side are rare ; at about one fourth 
the length of the arm there again begin to appear only three spines, 
and joints bearing this number often alternate with those having four ; 
still farther out, as many as four spines become rare, and near the tip 
of the arm there are only three. Fifteenth joint four spines, lengths to 
that of under arm-plate, 3.6, 5.2, 2.4, 2.4: 1.6; the upper spine is much 
the largest ; it is rounded, slightly curved, flattened, and tapering, and 
is very stout; its greatest thickness to its length as 1.2:3.6; the next 
lower is of about the same proportions, but somewhat less stout; the 
two lowest are more tapering, and much more flattened. These four 
may be considered the characteristic spmes of the species; the upper 
spine is the most variable, and may have a proportionate length as 
great as 4.2; as they approach the end of the arm, the spines become 
proportionately longer, more slender, and less flattened; lengths to 
that of under arm-plate, 3, 1.6, 1.8: 1.2; the two lower ones are still 
much flattened, but the upper one is nearly cylindrical, and varies in 
length from 2.4 to 5.6; at the tip of the arm the upper spine has quite 
lost its stout, blunt character, and has become very slender; the lengths 
of spines to that of under arm-plate, 1.4, 1.2, 1.2:.8. There are two 
tentacle-scales to each pore, and this number continues for about three 
fourths the length of the arm, when pores with only one scale begin to 
appear; sometimes there will be several such, followed by several more, 
each with two scales, but the last joimts have but one scale to each 
pore ; near the disk their length is to their breadth as 1:.4, they are 
much flattened, widest near the top, somewhat contracted at the base ; 
the inner is usually a trifle the longer; they stand close, side by side. 
Color, in alcohol: roof of the disk light brown, mixed with some light- 
brownish gray, and ten indistinct radiating lines of the latter color ; 
below, interbrachial spaces similarly colored, but the edges of the geni- 
tal slits are nearly white; the ground color of the mouth-papille, side 
mouth-shields, and mouth-shields, is nearly white, but they are more or 
less clouded with light brown; the under arm-plates, for one fourth or 
one third the length of the arm, are whitish, with a large spot of 
brown ; farther out the plates are entirely brown. The side arm-plates 
are yellowish, finely mottled with light brown. The upper arm-plates 
are purplish brown, with one, two, or three plates at varying distances, 
much lighter colored, thus giving an irregular barred appearance. The 
upper and second arm-spines are light purplish-brown, their points and 
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sides marked with lighter; near the tip of the arm they are somewhat 
lighter colored ; third and fourth arm-spines pure white below, above 
white, with a broad central line of purplish brown; tentacle-scales 
white, with small purplish-brown spots, of which one is almost always 
at the base of the scale. 


Variations. — The color, though varying in intensity, is usually as 
described above ; sometimes, however, the upper surface of the disk 
bears large patches of light grayish ; and, again, the whole animal may 
be light gray, variously marked and clouded with brown; this pattern 
is seldom seen, except in the young. The granulation of the interbra- 
chial spaces below differs; sometimes it completely covers the whole 
area; at other times, particularly among the young, it is confined to a 
small triangular patch in the centre. A young one, with a disk of 9"™, 
had arms 47"™ long; the under arm-plates were a good deal broader 
without than within, the outer side being strongly curved, and the 
laterals re-enteringly curved; the disk granulation was only partial 
below, but perfect above, with about 90 grains to a square mm.; there 
were only three rows of tooth-papille. 

O. echinata is the commonest of the West Indian Ophiuride. It has 
been found from low-water-mark to four fathoms; usually on corals, 
but often, also, on Gorgonia flabellum. The color does not change in 
alcohol. The species is distinguished from O. Riisei by the shape of 
the upper arm-spine and of the mouth-shields, and from O. ethiops by 
much narrower upper arm-plates. 

Miiller & Troschel state that Lamarck confounded several species 
under the name of echinata, and among them a specimen from the 
Antilles, brought by Plée, and which they make the type of their 
O. serpentaria. They exclude O. echinata entirely, without any reason 
at all. The real original of Lamarck is a dried specimen in the Jardin 
des Plantes, which, as I satisfied myself, was brought by Maugé from 
Porto Rico in 1799. This is no other than the Ophiwra crassispina 
afterwards described by Say, and identical also with Plée’s specimen 
above mentioned. 
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Ophiocoma erinaceus Mitr. & Troscu. 


Ophiocoma erinaceus Miu. & Troscu. Syst. Asteriden, p. 98. 
Ophiocoma tartarea LYMAN. Proceed. Boston Soe. Nat. Hist., VII. p. 78. 
Ophiocoma erinaceus LitKen. Addit. ad Hist. Oph., p. 164. 


Special Marks. — Black or dark brown; arms from three and a 
half to five and a half times as long as diameter of disk ; two tentacle- 
scales ; interbrachial spaces below not granulated. 


Description of a Specimen. — Diameter of disk, 25"; breadth of 
arm without spines, 4""; length of arm, 132™" ; tooth-papillz fourteen 
to eighteen, sometimes in transverse rows of three, sometimes irregularly 
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placed. Teeth stout, thickened, four in number. Mouth-shields longer 
than broad, broader without than within, corners all rounded ; outer 
side curved, or made up of three lines; lateral sides re-enteringly 
curved; length to breadth, 3.3:2.8. Side mouth-shields triangular, 
small, broad, lying entirely on the sides of the mouth-shields. Under 
arm-plates considerably broader than long ; a little way from the disk, 
regularly hexagonal; length to breadth (fourteenth plate), 1.9 : 2.5. 
Upper arm-plates broader than long, somewhat affected in shape by the 
number of arm-spines; most are either hexagonal or oval hexagonal, 
with very sharp lateral corners ; length to breadth (thirteenth plate), 
1.9:4.2. Disk very regularly and finely granulated above, about 14 to 
a square mm.; below, interbrachial spaces naked, showing the fine 
scales. Arm-spines, near base of arm, alternating five and four, rarely 
six; farther out, four and three; at the tip of the arm only three; 
upper spine very long, slender, cylindrical, slightly tapering, sometimes 
a little curved ; other spines smaller; within the disk the lowest spine 
is often much flattened and widened at its end; lengths to that of 
under arm-plate, 9, 6.8, 5.5, 5.5, 3.5, 5.5: 1.9. Tentacle-scales two, 
nearly to the tip of the arm; outside one oval, mside one more or less 
irregular. Color, in alcohol, black, the under surface of the arms having 
a brownish shade. 


Variations. — This species presents, with a wide geographical range, 
a considerable variation in the length of the arms, and in the length 
and stoutness of the arm-spines. As a rule (not, however, absolute), 
specimens from the Pacific Islands have longer and more slender arms 
and arm-spines. It is this variety that I described as O. tartarea. The 
original description of Miiller is insufficient. 

The specimen above described had spines of the maximum length. 
Another large specimen, with a disk of 27"" and arms of 150", had 


9 


the spines as follows: 6, 5.5, 4, 3.3, 2.7. The spines of another were 
5.8, 4.5, 3.5, 2.8, 2.5, the disk being 22™™. A partly grown specimen 
from Kingsmills Islands belonged apparently to this species; the disk 
was 20" in diameter, and the spines were 5, 3, 2.6, 2.6, 2.6. A speci- 
men in the Jardin des Plantes, from the Iles Seychelles, had a disk of 
31™™, and the arm 98™™ ; the spines being 6, 3.8, 3.8, 3.2. The upper 
spine was swollen, as in O. echinata; the three lower ones flattened, 
and cut short off at the end. The color was nearly black. I have seen 
a large specimen from Zanzibar, whose disk had a diameter of 30", 
while the longest arm-spine was only 4.6". There were only four 


spines, except, perhaps, at the very base of the arm. 
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Ophiocoma scolopendrina Acass. 


Ophiura scolopendrina LamxK. Hist. An. sans Verteb., II. p. 544. 

Ophiocoma scolopendrina AGAss. Prodrome. Mém. Soc. Scien. Nat. Neuchatel, I. 1835. 
Ophiocoma scolopendrina LUTKEN. Additamenta ad Hist. Oph., p. 163. 

Ophiocoma molaris LyMAN. Proceed. Boston Soc. Nat. Hist., VIII. p. 79. 


Special Marks. — Arms five and a half to eight times the diameter 
of the disk. Spines ringed with darker and lighter ; upper one longest. 
Granulation of disk even, and rather fine. Color, grayish or mottled. 


Description of a Specimen. — Diameter of disk, 24"™; width of arm 
without spies, 4"; length of arm, 137°". Mouth-papille eleven or 
twelve, the innermost two much the smallest. Tooth-papille seven or 
eight, rather large. Teeth four, upper one narrowest and _ sharpest. 
Mouth-shields longer than broad, much narrower within than without, 
pretty regular; bounded without by a curve, within and on the sides 
by straight lines; length to breadth, 2.6:2. Side mouth-shields small, 
triangular, lying on the sides of the mouth-shields. Under arm-plates 
rather broader than long, hexagonal, the outer side and outer laterals 
being more conspicuous than the corresponding sides within ; length to 
breadth (tenth plate), 15:2. Upper arm-plates broader than long, 
quite irregular, varying in breadth according to the encroachment of 
the upper arm-spines; oval, with pointed lateral corners; length to 
breadth (seventh plate), 1.5:5.4. Disk regularly, but rather loosely 
granulated, 20 to a square mm.; below, interbrachial spaces granulated, 
except a band along each genital slit. Arm-spines near base of arm, 
alternating four and three, slender, elegant, little tapering, somewhat 
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flattened ; upper one longest and largest, but never swelled ; lengths to 
that of under arm-plate, 5.5, 5.5, 2.5, 2:1.5. Tentacle-scales two on 
base of arm, but a little way out only one. Color, in alcohol: above, 
umber brown; below, interbrachial spaces the same, the other parts 
lighter ; some of the arm-spines ringed with lighter. 

Variations. — The same variations, as to the length of the arms, and 
the length and stoutness of the arm-spines, exist in this wide-ranging 
species, as in O. erinaceus ; and the parallel is further carried out by 
the fact that the specimens from the east coast of Africa have com- 
monly, though not always, shorter arms and stouter spmes than those 
from the Pacific Islands. The latter variety I have described as O. 
molaris. z 

The arms vary from five and a half to eight times the diameter of 
the disk. The tooth-papille are commonly about nine, rarely twelve. 
The color varies in depth; the lightest specimens are pale bluish-gray, 
varied with specks and marblings of white ; below, nearly white, with 
brown lines round the under arm-plates. The lighter the color, the 
more conspicuous are the dark rings round the spmes. The number 
of jomts furnished with two tentacle-scales varies somewhat, often dif- 
fering on the different arms of the same individual. A specimen with 
a disk of 25" had arms of 161"; length of arm-spines to under arm- 
plate, 4.5, 4, 5, 2.6:14. A small specimen had the disk 14"™™, arms 
110; arm-spines to under arm-plate, 4, 2.5, 2, 16:11. The original 
Ophiura scolopendrina of Lamarck is a dried specimen, from the Ie de 
France, and now in the Jardin des Plantes. The disk is 27"™ in diam- 
eter; arm, 175™™ long ; upper arm-spine, 3.5"" long, somewhat swelled, 
ringed with white and brown. The disk yellowish brown; arms mot- 
tled, light grayish-brown and dirty white. Arm-spines three or four, 
the three lowest much more slender, and somewhat shorter, than the 
upper. 
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Ophiocoma insularia Lyman. 


Ophiocoma insularia Lyman. Proceed. Boston Soc. Nat. Hist., VII. p. 80. 


Special Marks. — Lower spines longer than the upper; arms flat, 
about four times as long as diameter of disk ; under arm-plates regular, 
and about as long as broad; interbrachial spaces below closely granu- 


lated. 


Description of a Specimen. — Diameter of disk, 50"; width of arm 
without spines, 4.5"; length of arm, 125". Mouth-papille, six on 
each side; under the teeth there cannot be said to be any mouth- 
papillz, because the tooth-papille, which sometimes are as many as 
twenty, extend downwards and outwards, growing smaller and smaller, 
till they nearly reach the inner end of the mouth-shield. Teeth four, 
flat and squarish, upper one smallest. Mouth-shields about as long as 
broad, much rounded, without straight lines; length to breadth, 2.8 : 2.5. 
Side mouth-shields small, triangular, lying entirely on the sides of the 
mouth-shields. Under arm-plates about as broad as long, bounded with- 
out by a curve, and within by a short inner side and two inner laterals ; 
leneth to breadth (sixteenth plate), 2:2. Upper arm-plates even and 
regular, much broader than long, bounded without by a clean curve, 
and within by an inner side and two inner laterals; length to breadth, 
2:4. Granulation of the disk extremely close and fine above and 
below, and extending even to the outer corner of the side mouth- 
shields; about 45 to a square mm. Arm-spimes rather short, little 
tapering, blunt, a good deal compressed ; on the first few joints beyond 
the disk, four, very rarely indeed five ; farther out, three ; they do not 
alternate three and four, as is seen in many other species; lengths to 
that of under arm-plate, 3, 3.1, 5.6, 5.5: 2. Tentacle-scales two, large 
and regular, much longer than broad. Color, in alcohol: above, deep 
umber, almost black; below, interbrachial spaces the same; arms a 
little lighter. 


Variations. — A young specimen, with a disk of 9.5", had arms 
35™" long; the mouth-shields were narrower than in the adult, the 
color was paler, and the tips of the arms were cross-barred with white. 
A very large specimen, with a disk 33" in diameter, had arms 155™™ 
long ; the proportion of the arm-spines to the under arm-plate was 3.5, 
3.5, 3.7, 3.7: 2; the upper spines were greatly flattened, and were cut 
square off at the end. Some well-grown individuals have cross-bars of 


light-brown towards the end of the arm. 
12 
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LIST OF SPECIMENS. 


Catalogue | Original | Number : When 4 Nature of 
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Ophiocoma pica Mitt. & Troscn. 


Ophiocoma pica Mtuy. & Troscu. Syst. Asteriden, p. 101. 
Ophiocoma lineolata Mtuu. & Troscn. Syst. Asteriden, p. 102. 
Ophiocoma sannio LymMAN. Proceed. Boston Soc. Nat. Hist., VII. p. 81. 


Special Marks. — Arms to disk as four to one; they are banded with 
yellowish. Six arm-spines in the adult, slender and elegant; upper 
ones longest, and as long as the combined lengths of three and a half 
to four and a half under arm-plates. 


Description of a Specimen. — Diameter of disk, 27"™ ; width of arm 
without spines, 4"; length of arm about 90". Mouth-papille six ; 
three on each side. Tooth-papillw irregularly placed, extending nearly 
to the inner end of the mouth-shield, the lowest ones smallest ; about 
twenty-one in number. Teeth five, lowest one very small, and nearly 
surrounded by papillae; upper one small, and somewhat pointed. 
Mouth-shields oval, longer than broad; length to breadth, 2.5: 2. 
Under arm-plates broader than long, regular, bounded without and 
within by a curve, on the sides by re-entering curves; length to 
breadth (tenth plate), 14:2. Upper arm-plates very regular, bounded 
without by a clean curve, nearly oval, but flattened a little within ; 
length to breadth (tenth plate), 1.4:2.4. Disk, above and on the sides, 
finely and closely granulated, about 45 grains to a square mm., brachial 
spaces below naked ; showing unusually large scales, having a diameter 
of .6"™. Arm-spines six, remarkably slender, tapering, and regular ; 
lengths to that of under arm-plate, 5.2, 6, 5, 4.2, 3.8, 3.2: 14. Tentacle- 
scales two, rather large and pointed. Color, in alcohol: above, very 
dark purplish-brown ; the disk ornamented with numerous fine radiat- 
ing lines of yellowish; two yellowish specks at the base of each arm ; 
about every other upper arm-plate is cross-barred with yellowish, the 
base of the upper spine having the same color; below, interbrachial 
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spaces dark brown, varied with yellowish ; yellowish spots between the 
under arm-plates. 


Variations. — The arrangement of colors on the disk varies ; some- 
times the disk is wholly dark, or, again, only spotted with light yel- 
lowish ; but the arms are always more or less banded with light. A 
light mark on each side of the mouth-shield is very characteristic. 
A young specimen, with a disk of 9™™, had arms 54" long; there 
were five arm-spines. Another had four, and close to the disk five 
arm-spines ; the disk was to the arms as 6:21. In younger specimens 
the tooth-papillx are of course fewer. 

Miiller & Troschel made the singular mistake of describing this 
strongly marked species under two names, O. pica and O. lineolata. 
Both descriptions are accurate ; so much so that I described it under 
a third name, O. sannio. A glance at the origimals in the Jardin des 
Plantes and the Berlin Museum, was enough to remove all error. The 
originals of O. pica, in Paris, are dried, and about half grown. Disk, 
15™™; arm, 50"; five arm-spines, of which the upper is 3.2™ long. 
The original of O. lineolata (Berlin Zo6l. Mus. No. 951) is also not 
quite fully grown. The disk is 18™™ in diameter; arm, 58™™ long ; 
five rows of spines, whereof the upper and middle ones are longest. 
The specimens are dried, and are from Aden on the Red Sea. 
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Ophiocoma brevipes Peters. 


Ophiocoma brevipes PETERS. Wiegmann’s Archiv., p. 84. 1852. 


LIST OF SPECIMENS. 
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OPHIOMASTIX Mitr. & Troscn. 
Ophiomastix venosa Perers. Wiegmann’s Archiv. fur Naturg., p. 84. 1852. 


LIST OF SPECIMENS. 
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OPHIARTHRUM  Perers. 
Ophiarthrum elegans Perers. Wiegmann’s Archiy., p. 84. 1852. 
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OPHIACANTHA Muttt. & Troscn. 


Tyre or THE Genus, O. spinulosa Miill. & Trosch. 


Disk with little thorny spines. Radial shields covered. Teeth; 
mouth-papille ; no tooth-papilla. Spines numerous, slender, minutely 
thorny ; arranged on the sides of the side arm-plates. Side arm-plates 
meeting nearly, or quite, above and below. Two genital slits, begin- 
ning outside the mouth-shields. 


SPECIES HEREIN DESCRIBED. 


O. spinulosa. 
O. setosa. 


Ophiacantha spinulosa Mir. & Troscu. (Figs. 6, 7.) 


Ophiacantha spinulosa Miiu. & Troscu. Syst. Asteriden, p. 107. 

Ophiocoma arctica Muu. & Troscu. Syst. Asteriden, p. 103. 

Ophiacantha grénlandica Mt. & Troscu. Wiegm. Archiv. fur Naturg., p. 183. 1844. 
Ophiocoma echinulata Forsrs. Sutherland’s Journal. Appendix. 

Ophiacantha spinulosa LUTKEN. Addit. ad Hist. Oph., p. 65. 


Special Marks. — Disk evenly covered with short spines. 


Description of a Specimen. — Diameter of disk, 9.5" ; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 5™™ ; 
width of arm without spines, 1.7"; length of arm, 42™" ; distance 
from outer side of mouth-shield to imner points of teeth, to that 
between outer corners of mouth-slits, 2.1: 2.6. Mouth-papille, six or 
seven to each angle of mouth; standing well apart ; two outermost on 
each side small, flattened, somewhat rounded, blunt; innermost one 
sharp, rounded, conical, resembling the lowest tooth, which also might 
well enough be considered as a mouth-papilla. Teeth seven, thin, 
rather long, flat, with a rounded cutting edge ; lowest one narrowest ; 
uppermost one split in two. Mouth-shields much broader than long ; 
outer side curved, lateral ends pointed ; a rounded peak within ; length 
to breadth, .8:1.5. Side mouth-shields meeting within, long, slender, 
of nearly equal width. Under arm-plates squarish, with an angle 
within, and their outer corners rounded ; separated by side arm-plates ; 
length to breadth (seventh plate), .8:.7. First plate broader than long, 
and about one half as large as those near it; plates close to tip of arm, 
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small, shield-shaped, with a regular angle inward, their length less than 
that of the line of juncture of the two side arm-plates. Side arm-plates 
large, meeting above and below the whole 
length of the arm. Upper arm-plates broad 
triangular, with outer side gently curved, a 
rounded angle within, and the lateral corners 
pointed ; length to breadth (fifth plate), .7:1.4 ; 
close to tip of arm, the plates are heart-shaped, 
and very minute, and bear a very small pro- 
portion to the side arm-plates, which cover 
almost the whole surface. Disk evenly and 
closely covered, above and below, with short, 
stout cylinders, ending in a rounded crown of 
fine thorns ; those on the under surface shorter and less thorny ; about 
20 to a square mm. Arm-spines long, slender, slowly tapering, covered 
with longitudinal rows of microscopic thorns ; 
near the disk eight, farther out seven; lengths 
to that of under arm-plate (fourth joint), 2, 2, 
2, 1.8, 1.5, 1, .8, .8:.8. One tentacle-scale, 
longer than broad, rounded at the end; length 
to that of under arm-plate, .5:.8. Color, in 
alcohol: above, light umber; below, paler, 
except the interbrachial spaces, which are 
(tower side) Garker. 


Fig. 6. 


iS 


Ophiacantha spinulosa. (Upper side.) 


Ophiacantha spinulosa. 


Variations. — O. spinulosa attains the size of 14"; the disk spines 
are then less thorny, and are longer than in the young. 

This species has been found at Eastport, Maine; and at Grand Manan 
Island (twenty fathoms, shelly bottom, Stimpson) ; Newfoundland (Stu- 
witz); West Greenland (Rudolph, Olick, Hollbéll) ; Spitzbergen ; and 
on the northwest coast of Norway, from North Cape to the Lofoten 
Islands, living on corals, nullipores, and ascidia, in from twenty to thirty 
fathoms (Sars). 
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OPHIOPHOLIS Miz. & Troscu. 
Type oF THE Genus, O. bellis. 


Disk more or less covered with grains, or little spines. Teeth. No 
tooth-papille. Mouth-papille on the sides of the mouth-frames. Arm- 
spines short, flat, stout, arranged along the sides of the side arm-plates. 
Upper arm-plates surrounded by a rim of supplementary pieces. The 
lower spine of the outer arm-joints bearing hooks. General structure 
rather coarse and stout. Two genital slits beginning outside the 
mouth-shields. 


SPECIES HEREIN DESCRIBED. 


Primary plates naked in brachial and interbrachial spaces, O. bellis. 
Primary plates naked in brachial spaces only, O. Kennerlyi. 
No naked primary plates, O. Caryi. 


Ophiopholis bellis Lyman. (Plate I Fig. 4-6.) 


STELLA SCOLOPENDROIDES ; bellis scolopendrica Lixcx. De Stel. Mar., p.52, Pl. XL. fig. 71. 1733. 
Asterias aculeata O. F. Mt. Zool. Dan., p. 29, Pl. XCIX. 1789. 

Ophiura bellis Jouns. Mag. Nat. Hist., p. 595. 1835. 

Ophiocoma bellis Fornes. British Starfishes, p. 53. 

Ophiolepis scolopendrica MULL. & Troscn. Syst. Asteriden, p. 96. 

Ophiopholis aculeata LUTKEN. Addit. ad Tist. Oph., p. 60. 


Special Marks.—In alcohol, the prevailing tint is brownish-red. 
Primary plates in the brachial and interbrachial spaces. Disk grains 
of adult specimens elongated, like short spines. 


Description of a Specimen.— Diameter of disk, 20.5"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 7"™ ; 
width of arm without spines, 5"; length of arm, 142"; distance 
from outer side of mouth-shield to inner points of teeth, to that 
between outer corners of mouth-slits, 3.1: 3.6. Mouth-papille thin, 
flat, scale-like, squarish, with rounded corners; six to each angle of 
the mouth. Teeth twelve, squarish, short, middle of the cutting edge 
thickened ; upper ones growing narrower; two or three lowest ones 
often split in two. Mouth-shields nearly oval, with a slight point 
within ; length to breadth, 1.5:2. Side mouth-shields stout, closely 
soldered with surrounding parts, meeting within. Under arm-plates 


somewhat irregular, broader than !ong, a little separated; inner side 
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nearly straight, and a little shorter than the outer; outer side nearly 
straight ; outer corners strongly rounded ; length to breadth (twelfth 
plate), 12:17; the first six plates are proportionately longer, and 
much more rounded, than those beyond; their outer side often has a 
slizhtly re-entering curve ; at the tip of the arm the plates are longer 
than broad, with the outer and lateral sides quite straight, and an angle 
at the inner end. Side arm-plates encroaching a little below, between 
under arm-plates; cleanly separated from each other by naked skin. 
Upper arm-plates nearly oval, stout, sometimes broken in two; length 
to breadth (third plate), 1.2: 1.9. Supplementary pieces ten or twelve, 
very closely wedged together, and variously distorted, often broken in 
two; those on the sides sometimes encroaching between the rows of 
arm-spines. Near the end of the arm, upper arm-plates nearly round ; 
supplementary pieces bead-like, not crowded. Disk closely beset, above 
and below, with short, flattened spines, except on the primary plates, 
and a small space outside the mouth-shields; these spines vary in 
length, being short and granular towards the middle of the disk and 
at the bases of the arms, but longer and more closely set in the inter- 
brachial spaces below; their greatest length is about .7""; primary 
plates rounded, the middle ones smallest ; some of those in the inter- 
brachial spaces often overgrown by spines; the largest ones having a 
diameter of 1.7™. Radial shields having the form and appearance of 
primary plates. Arm-spines six, stout, flattened, cut square off at the 
end; four upper ones nearly equal, very broad, flat, and square ; two 
lower ones smaller and more conical; lengths to that of lower arm-plate 
(ninth joint), 1.5, 1.5, 1.5, 1.3, 1.8, 1.1:1.2; towards the end of the arm, 
spines rounded and conical, usually five ; lowest spine on tip joints 
armed with hooks. Tentacle-scale nearly round, stout, flat; length to 
that of under arm-plate, .6: 1.2; towards the end of the arm the 
tentacle-scales are much longer than broad, and are nearly as long as 
the under arm-plates. Color, in alcohol : above, dull brownish-red (lake 
and burnt-umber) somewhat variegated ; below, interbrachial spaces 
same as upper surface, but much paler; the rest yellowish. 


Variations. — Even in alcohol the coloration is seen to be quite 
changeable ; sometimes the upper surface is uniform dull brownish-red, 
of different shades in different specimens; or the disk may be nearly 
white, with reddish arms; or both arms and disk may be mottled red- 
dish and yellowish. Professor Agassiz’s colored drawings show that of 
the living animals scarcely two are alike. The principal patterns are : 
disk and arms brownish orange, more or less variegated; disk dark 
green, with a light-green central star, light-green banded arms, and 
white radial shields; disk and arms indigo blue, variegated with green- 


ish and reddish; disk with a light centre and dark margin, and lght- 
13 
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green arms, banded with lake-red ; &c. The very young animals cling to 
the arms of their parents, sometimes one on top of the other. A young 
one, with a disk of 1.7"™, had arms 4.4" in length; the disk had only a 
few scattered, small, trifid spines round the margin; in the centre was a 
rosette of primary plates, which still preserved their form ; these were 
surrounded by twenty-five more plates, viz.,a primary plate and two 
radial shields in each brachial space, and two primary plates in each 
interbrachial ; all the plates were very thin, and composed of a network 
of fine spiculz ; the upper arm-plates were longer than broad, broadest 
in front, and rounded throughout; in place of supplementary pieces 
there were two or three little thorny grains; below, the lower arm- 
plates were longer than broad, with outer and lateral sides nearly 
straight, and at the inner end an angle; the mouth-shields and side 
mouth-shields were much as in the adult; the teeth very few in num- 
ber; the arm-spines four, very thorny, the lowest one on the outer 
joints armed with hooks. As the animal grows old, the primary plates 
become more numerous and more widely separated ; the spines of the 
disk grow smooth and granular, and increase in numbers; then they 
elongate, and finally become so developed as to obliterate some of the 
primary plates ; the arm-spines, from being slender and conical, become 
stout and flattened, and the teeth increase greatly in number. Dr. 
Litken gives the following table, to show the relative increase of parts. 


Joints without 


Diam. of Disk. Length of Arm. No. of Joints, Joints with Hooks. gv 0ints without 
Dea, ieee On een eceent WOE aes eels pe meet 
SMI Let OE Sa he amc Obert] MOORS cre tam atte ff 
Aire me aes et eA bb Oe eo aie NEO) 
Chae eae Sa AOS 
OA ee OS Oe eS G 
LA eh 2 eee 05 eet e025 0 eer eds 


According to this, both the disk and the arms continue to grow, but 
the latter the faster. During the growth of the arms new joints are 
formed, and this increase of joints seems greatest in the very young 
animal. The new joints appear at the tip of the arm, and not at the 
base, next the mouth. In moderate sized specimens the arms are 
usually not more than four or five times longer than the diameter of 
the disk. 

O. bellis is distinguished from O. Caryi and O. Kennerlyi by greater 
size and different number of naked primary plates. On the Grand 
Manan it is abundant, at low-water-mark of the spring tides, among 
sea-weed (A. E. Verrill). In Boston Harbor the young are often found 
on bits of floating sea-weed (Dr. Wheatland). On the Scandinavian 
coasts it has been dredged in from three to sixty fathoms (Hollboll, 
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&e.). If the “Ophiocoma” taken by Dr. Wallich,* on a sounding line, 
at the astounding depth of 1,250 fathoms, is this species, it has the most 


extraordinary bathymetrical range. 
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Ophiopholis Kennerlyi Lymay. 


Ophiopholis Kennerlyi Lyman. Proceed. Boston Soc. Nat. Hist., VII. p. 200. 


Special Marks. — No naked plates in the interbrachial spaces of the 
disk, above. 


Description of a Specimen.— Diameter of disk, 8°"; outer edge 
of mouth-shield to outer corner of opposite mouth-slit, 5.4"; width of 
arm without spines, 2"; length of arm, 55.3". Mouth-papille thin, 
flat, square, with corners rounded ; three on each side. Teeth short, 
broad, square, stout. Mouth-shields very closely soldered with side 
mouth-shields, rather small, nearly oval; length to breadth, .7 : 1. 
Under arm-plates nearly square, corners a little rounded, and outer 
side bounded by a slightly re-entering curve ; length to breadth, 1: 1. 
Side arm-plates small, and little prominent. Upper arm-plates irregular 
oval, sometimes broken in two, more or less encroached on by supple- 
mentary pieces, which bound their outer and lateral sides; length to 
breadth, near base of arm, .8: 1.5. The supplementary pieces form a 
close line; they are thick and angular, vary somewhat in size, and, 
near base of arm, from seven to ten in number; farther out, fewer; 
and near the tip none at all. Disk, above, closely and evenly covered 
with round grains, among which appear a few small, round primary 
plates ; one in centre, and one or two in each brachial space ; none at 
all in the interbrachial spaces ; diameter of central plate, .7°™. Disk, be- 
low, closely set with short, stout, smooth spies, about .5™™ long. Arm- 
spines very stout, short, thick, rounded ; the longest about length of arm- 
joints; lowest one much the shortest, blunt, conical; second spine same 
shape, but longer; third and fourth longest, broad, thick, and blunt ; 
fifth same shape, but shorter; usually five spines ; sometimes, close to 
disk, six; near tip of arm, the lower spine has the form of a double 
hook. Color, in alcohol: purplish pink, with obscure bands of a darker 
shade on arms; an obscure line of whitish running lengthwise of the 
arms ; in the position of each radial shield, an irregular patch of white ; 
below, interbrachial spaces mottled reddish and white ; mouth-apparatus 
whitish ; lower arm-plates whitish, edged with pink ; other parts same 
as upper surface, but lighter. 


Variations. — A specimen of about the same size as the preceding, 
had usually three, instead of two, primary plates in each brachial space 
on the upper surface of the disk ; also, a distinct line of white, running 
quite round the disk, near its edge. A young one, with a disk 5™ in 
diameter, had arms 12.5" in length; the arm-spines were more slender, 
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and were thorny, as were also the spmes and grains of the disk ; in the 
centre of the disk a patch of white, and another at the base of each 
arm. 

This species is interesting, as being the second of a genus which 
before had but one member. It is distinguished from O. bellis by the 
close and regular granulation of the disk, without spines above, and by 
having no primary plates in the interbrachial spaces. It seems, also, to 
be a much smaller species. 
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Ophiopholis Caryi Lyman. 


Ophiopholis Caryi LyMAN. Proceed. Boston Soc. Nat. Hist., VI. p. 261. 1860. 


Special Marks. — Small species; disk about 8"™ in diameter, and 
closely covered with fine grains, without naked plates. 


Description of a Specimen. — Diameter of disk, 8"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 3.3" ; 
width of arm without spines, 1.5™™; length of arm, 26.5"; distance 
from outer side of mouth-shield to inner points of teeth, to that 
between outer corners of mouth-slits, 1.5: 1.5. Mouth-papille - flat, 
rounded, scale-like, three or four on each side. Teeth about eleven, 
broad, short, stout, flat, square ; uppermost and lowest ones narrower 
than those in middle ; uppermost one longest, with a rounded cutting 
edge ; lowest one often split in two. Mouth-shields irregular, small, 
usually rounded rhomboidal; length to breadth, .6:.8. Side mouth- 
shields nearly meeting within, large and curved, closely soldered with 
surrounding parts. Under arm-plates a little separated, squarish, with 
curved lateral sides; outer side slightly re-enteringly curved ; inner 
side rather shorter than the outer, and made up of three short lines, 
making an angle with each other; length to breadth (eighth plate), 
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? 
length to breadth (third plate), .6:1. Supplementary pieces irregular, 


but usually oblong and angular, the largest ones near lateral corners of 
each plate ; near base of arm, eight or nine to each plate; near the end 
of the arm there are still eight or nine supplementary pieces, but the 
upper arm-plates are nearly round. Disk, above, closely and perfectly 
covered with small rounded grains ; about 100 to a square mm.; below, 
interbrachial spaces thickly beset with very short, stout, sharp spines, 
about .1™" long. Arm-spines five, sometimes six; short, stout, blunt, 
more or less flattened ; three upper ones largest ; second spine stoutest 
and broadest of all; two lowest smaller and more conical; lengths to 
that of under arm-plate (eighth joint), .5, .5, .5, .4,.5:.7; near tip of 
arm, spines more rounded and tapering. Tentacle-scale one, thin, flat, 
narrowest at the base, cut off square at the end, about as long as lowest 
arm-spine. Color, in alcohol: above, nearly uniform lake-pink, a little 
deeper near edges of disk; along arms a faint, broken line of lighter ; 
below, interbrachial spaces, near edge of disk, same as upper surface, 
but fading to nearly white towards the mouth ; under arm-plates and 
mouth-parts white, the former edged with reddish along their lateral 
sides ; side arm-plates and arm-spines same as upper surface, but 
lighter. 


.7:.6. Upper arm-plates irregular oval, with outer side most curved ; 


Variations. — A young one, with a disk of 2.7"", had arms 7.6™™ in 
length; the color was mottled pink and white; the disk was pretty 
closely covered with grains, or very short spines, each bearing a crown 
of three little thorns; the arm-spines were rounded and conical, but 
not at all flattened. Another specimen had a disk of only 2.2™™, and 
arms of 8.1"; this had all the supplementary pieces of the upper arm- 
plates covered with minute thorns. The smallest specimen had a disk 
of 1.9™", and arms of 5.4"; the disk granulation, arm-spines, mouth- 
papillz, and supplementary pieces of the arm-plates, were all thorny ; 
arm-spines five; mouth-papille two; lower arm-plates longer than 
broad, narrowest within, with a re-entering curve on the outer side, and 
a notch on the inner ; upper arm-plates longer than broad, rounded. 

This small species is distinguished from O. Kennerlyi and O. bellis by 
having the disk entirely covered with fine grains, without naked plates. 

It is not impossible that this may be but a variety of O. Kennerlyi ; 
but as I have seen the young of both, with the distinctive specific marks, 
I prefer to keep the names as they now stand. 
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LIST OF SPECIMENS. 


Nature of 
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OPHIOSTIGMA Lire. 


Tyrer or THE GeENUus, O. ‘sacanthum Lyman. 


Disk granulated. Teeth. No tooth-papille. Basal mouth-papillee 
very long, stout, and broad ; the others small and few, arranged so as 
to cover the end as well as the sides of the angle of the mouth. Arm- 
spines three, short, smooth, arranged along the sides of the side arm- 
plates. Side mouth-shields large ; nearly, or quite, touching, so as to 
form a ring round the mouth. Mouth-apparatus, as a whole, forming 
a distinct, raised pentagon. Two genital slits, beginning outside the 
mouth-shields. 


Ophiostigma isacanthum Lyman. (Figs. 8, 9.) 


Ophiura isacantha Say. Journ, Phil. Acad., V. p. 150. 1825. 
Ophiostigma moniliforme LUTKEN. Addit. ad Hist. Oph., p. 132. 


Special Marks. — Upper arm-plates cleanly arched without ; lower 
arm-plates bounded within by an inner side and two inner laterals. 


Description of a Specimen. — Diameter of disk, 5"; from outer side 
of mouth-shield to outer corner of opposite mouth-slit, 2.1™; width 
of arm without spines, .8™"; length of arm, 25.5"; distance from 
outer edge of mouth-shield to inner points of teeth, to that between 
outer corners of mouth-slits, 1: 1.2. Mouth-papillee, four to six. Teeth 
four, stout, short, squarish, with the cutting edge a little re-enteringly 


curved. Mouth-shields broad heart-shaped, with a sharp peak within, 
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outer side curved, and inner sides re-enteringly curved; length to 
breadth, .5:.7. Side mouth-shields wider without than within, touching 
each other within for their whole breadth. Un- 
der arm-plates squarish, broader than long ; 
bounded without and on the two lateral sides 
by nearly straight lines; within by an inner 
side and two inner laterals; length to breadth 
(ninth plate), .5:.5; first under arm-plate dia- 
Ophiostigma isacanthum. (Upperside.) Mmond-shaped, and very small. Side arm-plates 
Penta encroaching between the upper and under plates, 
but more between the former. Upper arm-plates oval diamond-shaped, 
cleanly curved without, somewhat pointed at the lateral corners, and 
with a rounded angle within; length to breadth 
(fifth plate), .5:.7. Spines of disk very short 
and blunt, like elongated grains ; standing, not 
close, but evenly. The outer ends of the radial 
shields are indicated by slight swellings. Arm- 
spines short, blunt, little tapering, evenly rounded, 
of nearly equal lengths ; upper one a trifle the 
| stoutest ; length to that of under arm-plate, .4:.5. 
Ophiostigma isacanthum. (Lowerside.) ‘Tentacle-scales two, rather stout, longer than 
a, mouth-shield ; 6, side mouth-shield. any © : 
broad, inside one larger. Color, when dry, white. 


Variations. — Dr. Liitken mentions a six-armed specimen. He speaks 
of the color as commonly variegated brown, and mentions one black 
individual. Say, on the contrary, described his specimen as white, with 
green bands on the arms. An alcoholic specimen in the Cambridge 
Museum is light brown. ‘The arms seem commonly to be from four to 
six times as long as the diameter of the disk. 

This rare species is said to be distinguished from O. tenwe by the 
form of the under arm-plates. It has been taken at St. Thomas, in four 
fathoms of water (A. H. Riise); at St. John (Professor Prosch) ; and in 
Florida (Professor Agassiz). 


LIST OF SPECIMENS. 
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OPHIACTIS Lirxen. 
Tyre or tur Genus, O. Krebsii. 


Disk circular, robust, closely covered with radial shields and overlap- 
ping scales, the latter bearing a greater or less number of small spines. 
Teeth. No tooth-papille. A or (usually two or four) small, delicate 
mouth-papilla to each angle of the mouth, situated near the outer cor- 
ner of the mouth-slit. Arm-spines arranged along the sides of the side 
arm-plates. Two genital slits beginning outside the mouth-shields. 


GROUPING OF SPECIES HEREIN DESCRIBED. 


r Radial shields separated and } 


very small; side mouth- 
shields broad, and making + O. simplex. 
a continuous ring round 
the mouth, 
Five arms in the adult, Two mouth-papille, + Mouth-shields much broad- 
er than long ; arm-spines | 
smooth, tapering, differing 


z| O. Kroyer. 


much in length, 


Arm-spines very short, blunt, Lo O. Miilleri. 
rough ; nearly equal, Nag 
A slight lobe on the outer ) O. Arebsit. 
Six arms in the adult, Four mouth-papille, ’ side of the upper arm- j O. virescens. 
plate, O. sexradia. 


Ophiactis simplex Lirken. 


Ophiolepis simplex Le Contr. Proceed. Phil. Acad., V. p. 318. Nov., 1851. 
Ophiactis (Ophiolepis) simplex Liirken. Addit. ad Hist. Oph., p. 130. 
Ophiactis Orstedii? LiitkeNn. Addit. ad Hist. Oph., p. 129. 

Ophiactis arenosa? LUTKEN. Addit. ad Hist. Oph., p. 129. 


Special Marks. — Radial shields widely separated, and comparatively 
small; spines very numerous in the lower interbrachial spaces ; disk- 
scales inclining to a circular form, rather regular. 


Description of a Specimen. — Diameter of disk, 4"; from outer side 
of mouth-shield to outer corner of opposite mouth-slit, 1.7" ; width of 


arm without spines, 1.1"; length of arm about 28™™; distance from 
14 
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outer side of mouth-shield to inner points of teeth, to that between 
outer corners of mouth-slits, 1:.9. Mouth-papille, two to each angle 
of mouth, situated near outer end of mouth-slit, about as broad as long, 
thin, angular. Cutting edge of teeth re-enteringly curved. Mouth- 
shields broader than long, nearly oval, with a slight peak within; length 
to breadth, .4:.5; madreporic shield much larger. Side mouth-shields 
very large, about as broad as the length of the mouth-shields, re-enter- 
ingly curved at the outer corners of the mouth-slits; meeting fully 
within, and also touching their neighbors without, so as to cover the 
first under arm-plate. Under arm-plates even, a little overlapping, 
about as broad as long, rather thick ; outer side cleanly curved, laterals 
short and nearly straight ; within there are an inner side and two inner 
laterals, which are short and nearly equal, and are often more or less 
combined in a broken curve; length to breadth (tenth plate), .5:.4. 
Side arm-plates small, making a narrow, prominent ridge for the arm- 
spines. Upper arm-plates regular, a little overlapping, much broader 
than long; bounded without and within by straight limes, and on the 
sides by curves; a little narrower within than without; first two or 
three plates much shorter than those beyond; length to breadth (sev- 
enth plate), .5:1. Disk-scales pretty regular and rounded, and rather 
thick ; in the centre a conspicuous primary plate, with an indistinct 
rosette about it; in each interbrachial space a radiating, connected row 
of rounded primary plates, between which and the radial shields there 
are two or three pretty regular rows of smaller scales, about 16 to a 
square mm. Radial shields small, pointed within, widely separated by 
a wedge of diflerent sized scales ; length to breadth, .8:.4. Along edge 
of disk, and on interbrachial spaces below, numerous short spines, of 
which there are also a few scattered about the back of the disk. Arm- 
spines five, only moderately stout; round, tapering, blunt, slightly 
rough ; three middle ones longest, lowest one shortest ; lengths to that 
of under arm-plate (sixth joint), .5, 4, .4, .4,.2:.4. Tentacle-scale much 
longer than broad, nearly oval, more than half as long as the under 
arm-plate. Color, dry: above, and interbrachial spaces below, very 
dark olive-green; rest of lower surface yellowish. 


Variations. — Of fourteen specimens that I have examined, the two 
largest had only five arms; the rest, which were much smaller, had six ; 
except one small specimen, which had but four. A young one had the 
following characters: diameter of disk, 1.2"; length of arm, 4.2". 
Upper arm-plates, most of them, separated by side arm-plates, heart- 
shaped, somewhat swollen ; disk covered with large, rounded, swollen 
scales, of which the eight middle ones form a rosette ; radial shields 
not conspicuous, and smaller than most of the disk-scales ; a very few 
minute spines on the disk ; arm-spines four, more slender than in the 
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adult ; under arm-plates pentagonal, with an angle inward ; longer than 
broad, nearly separated by side arm-plates; two full arm-joints admitted 
into the disk. The proportions of the disk to the arms may be as fol- 
lows: 1.2:4.2, 16:6, 2.6:15, 4:28. The color of the young, when 
dry, is tawny brown, the arms being barred with greenish brown; as 
they grow larger, the tendency of tint is more towards greenish. Dr. 
LeConte says the color of the living animal is “pale beneath, above 
blackish brown; arms marked with a few paler bands.” He adds, 
that “the scales are all finely granulated” (spinous), so that, in the 
dried specimens, these spines have probably for the most part been 
rubbed off. 

It is probable that the adult of this species has always five arms, 
while the young have six. It is easily distinguished by its small radial 
shields, which, together with the form of its arm-spines and upper arm- 
plates, place it nearer to Amphiura than are the other species of 
Ophiactis. I feel pretty sure that O. Orstedii, of which Dr. Liitken got 
one specimen, through Dr. Orsted, from Puntarenas, is the same as this 
species. The only noteworthy difference is in the shortness of the 
arms, which were apparently broken in the above-mentioned specimen, 
and could not therefore be accurately measured. It is also possible 
that O. arenosa Ltk. will fall among the synonymes of O. simplex. But 
these questions must be answered by future observers. 
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Ophiactis Kroyeri Lirxen. 


Ophiactis Kriyeri LitKen. Vidensk. Meddelelser. Jan., 1856. 
Ophiactis Kréyeri Litxen. Addit. ad Hist. Oph., p. 130. 


Special Marks. — Mouth-shields much broader than long, with a 
peak within and a small tail without. Six (or five) arm-spines, all 
smooth; fourth (or third) from the top much the longest. 


Description of a Specimen.— Diameter of disk, 5"; from outer 
side of mouth-shields to outer corner of opposite mouth-slit, 2.5™™ ; 
width of arm without spines, 1.5"; length of arm about 25"; dis- 
tance from outer side of mouth-shields to inner points of teeth, to that 
between outer corners of mouth-slits, .9: 1.4. Mouth-papille, two to 
each angle of jaw, thin, wider than long, with a bevelled, cutting edge. 
Teeth nine, short, thick, stout, and crowded; third and fourth from 
below broadest ; uppermost one smallest and narrowest. Mouth-shields 
much broader than long, with a little tail or peak without, and a 
rounded peak within; lateral corners rounded; length to breadth, 
5:.9. Side mouth-shields small, narrow, irregularly triangular, not 
meeting within ; they are unusually variable in size and shape. Under 
arm-plates without sharp angles, broader than long, outer side and cor- 
ners curved, lateral sides nearly straight, inner side strongly curved, 
forming sometimes a rounded angle ; first plate short and very small, 
often separated from second plate by side mouth-shields ; next three or 
four plates smaller than those immediately beyond ; length to breadth 
(eighth plate), .6:1. Side arm-plates projecting strongly, encroaching 
a little below. Upper arm-plates a good deal broader than long, squar- 
ish ; outer and lateral sides nearly straight, inner side slightly curved ; 
corners a little rounded; length to breadth (twelfth plate), .6:1; the 
first two or three plates are smaller and oval. Disk-scales much crowded, 
varying somewhat in length, but of nearly the same size ; about 12 to 
a square mm.; in the middle is a single primary plate, and there is a 
connected, radiating row, of three or four plates, in each interbrachial 
space ; along margin of disk, a good number of small, stout, conical 
spines, about .3"" long ; there are a few others scattered on upper sur- 
face of disk, and some on the interbrachial spaces below. Radial shields 
swollen, long triangular, with their points inward; where they are 
joined, without, there is a slight lobe ; for the rest of their length they 
are separated by a stout wedge of one, two, or three scales ; length to 
breadth, 1.5:.8. Arm-spines, near base of arm, six, very smooth, 
rounded, hardly tapering, blunt and rounded at the point ; uppermost 
and lowest spines shortest, fourth from the top the longest, others inter- 
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mediate in length; lengths to that of under arm-plate (ninth joint), 
0, .8, .9, 1.4, .8, .6:.6; near tip of arm, only four spines, which are 
nearly equal. Tentacle-scale stout, nearly round, rather large ; length 
to that of under arm-plate, .5:.6. Color, in alcohol: light gray. 

O. Kroyeri is easily distinguished by the shape of its upper and 
under arm-plates, and by its six smooth spines, of which the fourth is 
much the longest. 


LIST OF SPECIMENS. 


| | 
crane ‘Nutaber: arabes Locality. | Collected. | Whence obtained. pnbinees 
Museum of Comparative Zoélogy. 
436 | .. .. | Callao. | oo so oe | Jardin des Plantes. | Alcoholic. 
Smithsonian Institution. 
1024 | a 1 Callaose = he Fe Ook seen University Museum, | 
| | | | Copenhagen. | Alcoholic. 


Ophiactis Mulleri Litxey. 


Ophiactis Miilleri LGtxeN. Additamenta ad Hist. Oph., p. 127. 


Special Marks. — One mouth-papilla, usually six arms; upper arm- 
plates regular oval; near the edge of the disk a few spines. 


9 9mm. 


Description of a Specimen. — Diameter of disk, 5.5"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 1.5" ; width 
of arm without spines, .8™"; length of arm, 17™"; distance from outer 
side of mouth-shield to inner points of teeth, to that between outer cor- 
ners of mouth-slits, .7:.6. Mouth-papillz, one on each side, placed near 
outer corner of mouth-slit ; thin, flat, rounded. Teeth four, longer than 
broad, crowded ; cutting edge wavy ; lowest tooth smallest ; between it 
and the lower end of the jaw there is a vacant space, without any teeth 
or papillae. Mouth-shields a little variable, usually broad diamond-shape, 
with angles more or less rounded; length to breadth, .3:.5. Side 
mouth-shields more than half as large as mouth-shields, stout, rather 
broad ; not meeting within, but sometimes touching their next neigh- 
bors at the outer end of mouth-slit. Under arm-plates, near base of 
arm, short, rounded, heart-shape, with a more or less distinct angle 
inward ; farther out on the arm they become more angular, and are 
bounded within by a distinct angle, without by an outer side and two 
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short outer laterals, and on the sides by straight laterals, all the corners 
bemg somewhat rounded ; length to breadth (eighth plate), .4:.4. Side 
arm-plates stout, regular, encroaching a little below. Upper arm-plates 
cleanly and regularly oval, stout, but not swollen, slightly overlapping ; 
length to breadth (third plate), .4:.7. Disk-scales, near the margin, 
about 50 to a square mm.; considerably smaller below, but larger near 
the centre, above ; a very uneven rosette of primary plates in the mid- 
dle of the disk, and usually one elongated plate in each brachial and 
interbrachial space ; near edge of disk, a few very short spines. Radial 
shields either touching for their whole length, except their inner points, 
or else more or less separated by one or two very narrow scales; length 
to breadth, .9:.4. Arm-spines four, second one from the top much the 
stoutest and roughest, lowest one smallest, the other two intermediate 
in size; all are nearly cylindrical, and somewhat tapering ; lengths to 
that of under arm-plate (eighth joint), .5, .4, .5,.2:.4. Tentacle-scale 
one, very similar in shape and size to the mouth-papille. Color, in 
alcohol: upper surface and interbrachial spaces below variegated with 
sap-green, dull cobalt blue and white, the principal tint being green ; 
remainder of under surface nearly white. The color is about the same 
in the living animal. 


Variations. — The above-described specimen had only five arms, but, 
as a rule, the number is six, and of these two or three are almost always 
smaller than the rest. The arms vary much in number ; occasionally a 
specimen may be seen with only one. A young one had five arms 
about 3.5™ long, the diameter of the disk being 1.2"; lower arm- 
plates long pentagonal, with an angle inward ; upper arm-plates broad 
heart-shape, with a curved outer side, and straight inner laterals ; they 
had a peak within, and were completely separated by the encroachment 
of the side arm-plates ; upper side of disk without any spines, and coy- 
ered by the radial shields, and a few large, irregular scales, some of 
which formed a sort of rosette in the centre. It is said that there are 
sometimes five arm-spines, but I have never seen more than four; and 
many of the basal jomts have but three. 

O. Miilleri may be recognized by its single mouth-papilla, oval upper 
arm-plates, and six arms. 

It has been found abundantly at St. Thomas (A. H. Riise). At Cape 
Florida I found great numbers, living in colonies, at low-water-mark. 
The little animals were clinging to a kind of spreading, greenish sponge, 
which grows like a thick net-work, and often attains a thickness of a 
foot, and a diameter of four or five feet. 
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Ophiactis Krebsii Lirxen. (Figs. 10, 11.) 
Ophiactis Krebsii LitKeN. Addit. ad Hist. Oph., p. 126. 


Special Marks. — Commonly six arms and five arm-spines. A very 
slight lobe on the outer side of the upper arm-plates. Four mouth- 
papillz to each angle of the mouth. 


Description of a Specimen. — Diameter of disk, 3.3"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 1.6"; width 
of arm without spines, .9""; length of arm, 19"™; distance from outer 
side of mouth-shield to inner points of teeth, to that between outer 
corners of mouth-slits, .8:.8. Mouth-papille, 
four to each angle of the mouth, flat, thin, 
rounded, longer than broad. Teeth six, upper- 
most one tapering and a little the longest ; the 
rest flat, squarish, longer than broad, with a 
cutting edge thickened at its middle point. 
Mouth-shields much rounded diamond-shape, 
with a little tail on the outer side; length to 
breadth, .4:.3. Side mouth-shields stout, barely P 
meeting within. Under arm-plates about as long = Pat Bre 
as broad, octagonal, the inner lateral sides being 
longest ; length to breadth (tenth plate), .4:.4. Side arm-plates en- 
croaching a little below, projecting laterally a good deal. Upper arm- 
plates oval, thick, slightly swollen, with a very small lobe on the outer 


Fig. 10. 
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side ; this lobe is not so distinct on the basal plates as on those a little 
farther out on the arm; length to breadth (eighth plate), .4:.7. Scales 
of disk all pretty small and thin, very irregular; no rosette of primary 
plates in the middle, but sometimes a single primary plate may be dis- 
tinguished in the interbrachial spaces; scales 
near the margin, about 60 to a square mi. ; 
scales of interbrachial spaces, below, very fine. 
Radial shields regular, elongated, pear-seed shape, 
partially separated by one or two narrow scales ; 
length to breadth, 1:.4. There are a few scat- 
tered, short spies along the disk margin, and 
also towards the centre. Arm-spines five, near 
the disk six ; rounded, somewhat tapering ; sec- 

Ophiactis Krebsii. (Lower site)  Ond one from the top largest; first and third of 
M plates A's outer side; "", lateral about the same size; the rest growing smaller 

a. to the lowest one; lengths of second and sixth 
spines to that of under arm-plate (fifth joint), .4,.2:.6. Tentacle-scale 
one, similar to the mouth-papille. Color, in alcohol: variegated bright 
sap-green and whitish; radial shields green, tipped with white ; arms 
banded green and white. 


Variations. — Not so many individuals have only two or three arms 
as in O. Muller ; the usual number is six. A young one had the fol- 
lowing characters: diameter of disk, 1.5"; length of arms, 6" ; upper 
arm-plates triangular, with a more or less sharp angle, turned inward, 
not separated by side arm-plates ; under arm-plates longer than broad, 
with an angle within, lateral and outer sides nearly straight, corners 
rounded ; otherwise it resembles the adult, even to the number of the 
arm-spines. A large specimen had a disk of 4.2™™, and arms of 20". 
The disk is said to grow as large as 7"™. The side mouth-shields com- 
monly meet within. 

This species is common at St. Thomas (A. H. Riise, Mr. Krebs) and at 
Santa Cruz (Mr. Orsted) ; I have found it at Cape Florida; Rev. J. E. 
Mills, at Key West; and Professor Agassiz has dredged it as far north 
as Charleston, 8. C., outside the bar of the harbor. It lives on corals 
and sponges, and has been found from low-water-mark to three fathoms. 
It may be distinguished from its six-armed neighbor, O. MJulleri, by 
having four mouth-papille instead of two, and having a slight lobe on 
the outer edge of the upper arm-plate ; and from O. virescens, to which 
it stands very near, by regularly tapering arms and somewhat narrower 
upper arm-plates. 


OPHIACTIS VIRESCENS. aL} 


LIST OF SPECIMENS. 
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Ophiactis virescens Orstep & LurKen. 


Ophiactis virescens LUTKEN. Vidensk. Meddelelser. Jan., 1856. 
scens LUTKEN. Addit. ad Hist. Oph., p. 128. 


Ophiactis vire. 


Special Marks. — In well-grown specimens, the arm is suddenly swol- 
len near the disk. Arm-spines very thick; two uppermost usually 
largest. Upper arm-plates twice as broad as long, with a distinct lobe 
without. 


Description of a Specimen. — Diameter of disk, 3.8""; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 1.6"; width 
of arm without spines, 1.1"; length of arm, 15"; distance from outer 
side of mouth-shields to inner points of teeth, to that between outer 
corners of mouth-slits, .9:.9. Mouth-papille, four to each angle of 
mouth ; thin, flat, longer than broad. Teeth six, squarish, flat ; lowest 
and uppermost one smallest; those below thicker than upper ones. 
Mouth-shields much rounded diamond-shape, with a point within, and 
often a little tail without; length to breadth, .4:.8. Side mouth-shields 
very long and much bent; they meet within, and run side by side 
a little way, towards the teeth; their outer ends meet those of their 
neighbors, so as to cover the first under arm-plate. Under arm-plates 
about as long as broad, octagonal, the inner laterals being usually a 
little longer than the other sides; length to breadth (eighth plate), 
.5:.4. Upper arm-plates oval, much broader than long, with a decided 
lobe on outer side ; length to breadth (ninth plate), .5:1,; first four or 
five plates not so broad as those immediately beyond, because the arm 
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is much narrower at its base than it is a little way out. Disk-scales less 
crowded and somewhat more regular than is common in the genus ; 
there are about three parallel, radiating rows of rounded scales in the 
narrowest part of each interbrachial space ; a few short spines are scat- 
tered here and there. Radial shields very straight along the side next 
their neighboring shield, but much curved along the side next the 
interbrachial space ; length to breadth, 1.1:.6; they are separated for 
nearly their whole length by a wedge of three long scales. Arm-spines 
near base of arm, five ; two upper ones commonly thickest and largest ; 
all of them very short, thick, rough, blunt, and a little tapering ; lengths 
to that of under arm-plate, .5, .5, .4,.5,.2:.5. Tentacle-scale flat, thin, 
broader than long, rounded at the end, resembling a mouth-papilla, but 
larger. Color, in alcohol: above, radial shields dark sap-green, tipped 
on their outer ends with lighter; rest of disk mottled with darker and 
lighter sap-green; arms banded and mottled with the same; below, 
mouth-parts and under arm-plates yellowish or greenish white. 


Variations. — The color varies in intensity and somewhat in pattern. 
Sometimes the radial shields are not separated. A smaller one, with a 
disk of 2.77", had arms about four times as long; the upper arm-plates 
were proportionately not so wide ; the lower plates more rounded, and 
inclining to an angular heart-shape; the disk spines were pretty nu- 
merous, and longer than in larger specimens. 

O. virescens is very like O. Krebsii, but differs in having the arm 
suddenly swelled, a little way from the disk, instead of regularly taper- 
ing; the arm-spines, also, are rather more rounded, thicker, and blunter, 
and the upper arm-plates proportionately a little wider, with a stronger 
outer lobe. 

The first specimens were found at Realejo, in three fathoms of water, 
and at Puntarenas, by Dr. Orsted ; others have since been sent from 
Cape St. Lucas by Mr. Xantus. 


LIST OF SPECIMENS. 


—— — 
Catalogue | Original | Number n When ve Nature of 
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Ophiactis sexradia Lirxen. 


Ophiolepis sexradia Grube. Wieemann’s Archiv., p. 842. I. 1857. 
Ophiactis sexradia LUTKEN. Addit. ad Hist. Oph., I. p. 126. 


LIST OF SPECIMENS. 


Nature of 
Specimen. 


Number 
of Spec. 


Original 
Number. 


Catalogue 3 
Number. euSeaLi bys Collected. 


| When | Whence obtained. 


Museum of Comparative Zodlogy. 


227 12+| Sandwich Island | ...... A. Garrett. Alcoholic. 
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ee 


AMPHIURA  Forpzts. 


Tyre or tHE Genus, A. filiformis. 


Disk small and delicate, covered with naked, overlapping scales, and 
furnished with uncovered radial shields. Teeth. No tooth-papille. 
Six (rarely eight) mouth-papille to each angle of the mouth. Arms 
slender, even, more or less flattened. Arm-spimes short and regular, 
arranged along the sides of the side arm-plates. Two genital slits to 
each interbrachial space. 


GROUPING OF SPECIES HEREIN DESCRIBED. 


Arms long and slim; middle arm-spine with a cross-piece at the end, A. filiformis. 
Arms very slim and of great length (often twenty-four times as long =) 
diameter of disk), tapering only at their tips; outer mouth-papilla »-A. gractllima. 
broadest ; radial shields very long and narrow, 


One mouth-papilla placed above the rest ; radial shields long and narrow, Ae LED) 
UA. Chiajii. 
Outer mouth-papilla broadest; under arm-plates pentagonal; arms of ) 


: : : 3 A. geminata. 
moderate length (about eight times the diameter of the disk), J Z 


Outer mouth-papilla much the broadest; under arm-plates pentagonal ; fee SqUaniEtG: 


side mouth-shields large and meeting within, tile Bene 
A. pugetana. 
Under arm-plates broader within than without, A. atra. 


Some of the disk-scales with toothed edges, A. urtica. 
Mouth-papille equal, separated; under arm-plates square ; upper arm- 
plates large, overlapping, wider without than within, with rounded i A. occidentalis. 


outer corners, 
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Amphiura filiformis Forses. 


Asterias filiformis O. F. Mtturr. Zool. Dan. Prodr. 1776. 

Ophiura filiformis Lamx. Hist. Anim. sans Verteb., II. p. 546. 1816. 
Amphiura filiformis Forsrs. Linn. Trans., XEX. p. 151. 1843. 
Ophiolepis filiformis MbLi. & Troscu. Syst. Asteriden, p. 94. 1842. 


LIST OF SPECIMENS. 


Catalogue | Original | Number ' When pe Nature of 
Number. |Number.| of Spec. Locality. | Collected. | Whence obtained. Specimen. 
Museum of Comparative Zoology. 
235 37 3 Oresund. fe  icrergnecatse. University Museum, 
Copenhagen. Alcoholic. 


Amphiura gracillima Lir«en. 


Ophiolepis gracillima Stimpson. Proceed. Boston Soc. Nat. Hist., IV. p. 224. 
Amphiura (Ophiolepis) gracillima LUTKEN. Addit. ad Hist. Oph., p. 117. 


Special Marks. — Arms slender, not tapering till near the tip, often 
twenty-four times as long as the diameter of the disk ; mouth-shields 
angularly ovoid, long ; side mouth-shields not meeting within. 


Description of a Specimen. — Diameter of disk, 6"; from outer side 
of mouth-shield to outer corner of opposite mouth-slit, 2"; width of 
arm without spines, .6™"; length of arm about 140"; distance from 
outer side of mouth-shield to inner points of mouth-papille, to that 
between outer corners of mouth-slits, 1.1: 1. Mouth-papill, three on 
each side, outermost one much the largest, stout, longer within than 
without ; innermost one running upwards to the teeth, stout, rounded, 
bead-like ; middle one similar in size and shape. Teeth seven, longer 
than broad, stout, squarish, thickened at the middle point of the cutting 
edge ; uppermost one longest. Mouth-shields longer than broad, five- 
sided, presenting a rounded angle without ; narrower within than with- 
out; length to breadth, .6:.4. Side mouth-shields small, short, irregu- 
larly triangular, lying on the sides of mouth-shields, and not meeting 
within. Under arm-plates a little broader than long, squarish, with 
rounded corners ; near base of arm, touching each other, but not over- 
lapping ; length to breadth (sixth plate), .5:.4; about two thirds out 
on arm, the plates are nearly separated by side arm-plates, and are pen- 
tagonal, with a sharp angle within; lateral sides nearly straight, and 
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outer side re-enteringly curved ; length, .3 Side arm-plates with a 
decided ridge for support of arm-spines, encroaching above, even at base 
of arm; and below also, farther out on arm. Upper arm-plates much 
broader than long, pointed oval, more curved within than without, hav- 
ing a slight median ridge; length to breadth (twelfth plate), .3:.7 ; 
about two thirds out on arm, plates broader than long, bounded without 
by a nearly straight line, within by a strong arch; overlapping each 
other slightly, and set closer together than those nearer the base of the 
arm. Disk-scales minute; above, varying somewhat in size, being larger 
near radial shields; from 144 to 225 to a square mm.; below, rather 
smaller. Radial shields sunken, very long and narrow, joined for their 
whole length, their inner ends buried in the disk-scales; length to 
breadth, 1.4:.2. Arm-spines four, close to the disk five, short, slender, 
rounded, tapering, sharp, nearly equal; third spine a trifle the longest ; 
length to that of under arm-plate, .4:.5. Tentacle-scales two, wide, 
short, thin; the inside one running along lateral side of under arm- 
plate, the outside one standing at right angles to it. Color, in alcohol : 


pale brownish. 


Variations. — The mouth-shields vary somewhat, but always have an 
angular, ovoid outline. The living animal has the disk dark gray above, 
with black radial shields, and a central fawn-colored spot; first three 
arm-joints edged with black ; the rest either black or dark or light gray ; 
along the median line of the arm, above, an interrupted white line. 
Found at low water, six inches deep in soft mud ; it throws up one arm 
to the surface (Stimpson). 

This species is easily told by its immensely long, slender, and even 
arms, with slim, stout, tapering spines on their sides. 


LIST OF SPECIMENS. 


| 
Catalogue | Original Number Fs When : Nature of 
Number. | Nuinber. of Spec. Locality. Collected. Nbencefobtaincds Specimen. 
Museum of Comparative Zodlogy. 
245 | .. 1 Fort Johnson, Charles- | 
| CONS OMe EE ah esis cle | Wm. Stimpson. | Alcoholic. 
Smithsonian Institution. 
1029 as 1 | South Carolina. | Art hy Bae Wm. Stimpson. Alcoholic. 


118 AMPHIURA HOLBOLLI. 


Amphiura Holbolli Lirxen. 


Amphiura Holbilli LUTKEN. Vidensk. Meddelelser. Nov., 1854. 
Amphiura Holbolli Lirken. Addit. ad Hist. Oph., p. 55. 


Special Marks. — Middle mouth-papilla placed higher than the others; 
one tentacle-scale ; under arm-plates pentagonal. 


Description of a Specimen. — Diameter of disk, 7.5"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 3.3™™ ; 
width of arm without spines, 14"; length of arm, 30"; distance 
from outer side of mouth-shield to inner points of mouth-papillee, to 
that between outer corners of mouth-slits, 1.7: 1.5. Mouth-papillee, six 
to each angle of mouth ; two innermost stoutest, pointing to centre of 
mouth, oblong; running upwards to the teeth; imnermost papilla 
attached to side mouth-shield, small, flat, with a curved, cutting edge ; 
middle papillz placed near the innermost one, and a little higher up ; 
long, sharp, like a canine tooth. Teeth four; two uppermost large, flat, 
longer than broad, squarish, rather thick; next one smaller, stouter, 
sharper ; lowest one very short and thick, presenting a broad, grinding 
surface. Mouth-shields rounded, truncated, and narrower without ; 
length to breadth, .7:.7; madreporic shield nearly twice as large as 
the rest, and bearing pores on its edge. Side mouth-shields large, broad 
triangular, with all their sides re-enteringly curved; meeting within, 
and also meeting their neighbors between the first and second under 
arm-plates. Under arm-plates about as long as broad, regularly pen- 
tagonal, the fifth angle being very obtuse, and directed inwards ; length 
to breadth (thirteenth plate), .6:.5; first plate nearly hidden by side 
mouth-shields. Side arm-plates narrow, encroaching so as almost to 
meet both above and below. Upper arm-plates broader than long, 
pointed oval, more curved within than without, the inner curve making 
a faint angle; length to breadth (sixth plate), .6: 1.2. Disk-scales 
about 20 to a square mm.; some of the primary plates, especially those 
in the centre, still to be distinguished ; scales of interbrachial spaces 
below much finer. Radial shields small, narrow oval, with inner end 
pointed ; length to breadth, 1.2:.5; widely separated from each other 
by a broad wedge of scales. Arm-spines three, near the disk four, 
nearly equal, stout, nearly cylindrical, blunt, hardly tapering ; upper 
one rather the stoutest and most tapering; lengths to that of under 
arm-plate (tenth joint), .6:.6. Tentacle-scale one, small, rounded, 
standing within the tentacle pore. Color, in alcohol: disk, brownish 
gray ; arms the same, but browner. 
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Variations. — A small specimen had a disk of 4™, and arms of 
14.5"; the primary plates were very large, rounded, and distinct ; 
the upper arm-plates were proportionately longer and more angular 
than in the adult ; there were four arm-spines, which were more taper- 
ine than in larger specimens. Sometimes the mner angle of the under 
arm-plates is nearly obliterated. The side mouth-shields often do not 
quite meet in the interbrachial spaces. Color of the living animal, 
whitish. 

Taken off the coast of Greenland; muddy bottom ; fifteen to fifty 
fathoms (Barrett). 

The displaced middle mouth-papilla is a good distinguishing mark in 
this species. 


LIST OF SPECIMENS. 
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Museum of Comparative Zodlogy. 
236 | 38 | 2 | Greenland. | 5069 6 University Museum, 
Copenhagen. Alcoholic. 
Smithsonian Institution. 
1031 1 Greenland sean |W won ies: University Museum, 
Copenhagen. Alcoholic. 


Amphiura Chiajii Fores. 


Asterias filiformis DELLE Cutase (non O. F. Miiller). Memorie, II. p. 359. 1825. 
Amphiura Chiajii Forsrs. Linn. Trans., XTX. p. 151. 1843. 

Amphiura Chiajii Sars. Middelhav. Lit. Fauna, I. p. 86. 1857. 

Amphiura Chiajiti Liévken. Addit. ad Hist. Oph., p. 57. 

Ophiolepis Sundevalli Muy. & Troscu. Syst. Asteriden, p. 93. 


There are, at Berlin, specimens labelled Ophiolepis Sundevall, ap- 
parently in the writing of Joh. Miller (Anat. Mus. 16498). They 
were sent from Norway by Professor Sars, and are plainly the same 
as A. Chiqgjii. The two synonymes are contemporaneous; but <A. 
Chiqjit is here retained as the name in use among the best authors. 
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LIST OF SPECIMENS. 


Catalogue | Original | Number A When An Nature of 
Number. | Number.) of Spec. LESS Collected. Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 
233 36 i Norm | cacsas University Museum, 
Copenhagen. Alcoholic. 
234 AM FeV ie ireatacoiotpes ceo of ailtyctora cca Prof. Sars, 1852. “ 


Amphiura geminata Lirxen. 


Ophiolepis geminata LEContTE. Proceed. Phil. Acad., V. p. 317. 1851. 
Amphiura (Ophiolepis) geminata LUTKEN. Addit. ad Hist. Oph., p. 122. 


Special Marks. — Arm-spines, near disk, four; the second from below 
a little rough and somewhat the largest. Lower arm-plates pentagonal. 


Description of a Specimen. — Diameter of disk*, 4"; from outer 
side of mouth-shield to outer corner of opposite mouth-sht, 1.7"™ ; 
width of arm without spines, .7™™; length of arm, 35™"; distance 
from outer side of mouth-shield to imner poimts of mouth-papille, 
to that between outer corners of mouth-slits, 1:.7. Mouth-papille, 
three on each side, in a continuous row; outermost one broader than 
both the others; two inner ones very small, rounded, bead-like. Mouth- 
shields longer than broad, shaped like a spear-head, with the point 
inward ; inner lateral sides much longer than outer ones, which are 
short and re-enteringly curved; length to breadth, .5:.5; sometimes 
the mouth-shield is more blunt within. Side mouth-shields proportion- 
ately rather large, triangular, not meeting within, sides often a little 
re-enteringly curved. Under arm-plates broader than long, pentagonal, 
with an angle turned inward; sides nearly straight, outer corners 
slightly rounded; nearly, but rarely quite, separated by side arm-plates ; 
length to breadth (tenth plate), .5:.4; first plate rounded, compara- 
tively large ; plates at tip of arm shaped much like the basal ones, but 
more rounded, and inclining to a heart form. Side arm-plates encroach- 
ing below pretty equally, from base to end of arm ; above, encroaching 
less. Upper arm-plates regular, broader than long, oval, more curved 
within than without, and tapering toward each side ; length to breadth 
(eighth plate), .3:.6. Disk-scales small, even, a little larger near edge 


* This measure was taken from one of Dr. LeConte’s original specimens, when dry ; the disk 
of the living animal probably measured not less than 5". 
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of disk; about 130 to a square mm.; those below rather smaller. Ra- 
dial shields narrow, pointed within, with straight sides ; inner ends only 
separated by a scale, joined for the rest of their length; length to 
breadth, .7:.3. Arm-spines four, a little way out only three ; short, 
rounded, tapering but slightly, blunt, stout, with a rounded point ; 
nearly equal, but the two lower ones a trifle longer than the two upper; 
the middle spine is stoutest and bluntest of all, and a little rough under 
the microscope ; length to that of under arm-plate (fifteenth joint), .4:.3. 
Tentacle-scales two, standing at right angles to each other; inside one 
lying along lateral side of under arm-plate ; the free edges of both 
curved. Color, dry: disk, above, white, arms faded neutral tint; below, 


much paler. 


Variations. — The mouth-shields may be proportionately longer and 
sharper, or shorter and blunter. The arms above may be irregularly 
banded with lighter. Dr. LeConte gives the color as “ pale gray, arms 
marked with scattered brown spots.” 

This species is distinguished from A. occidentalis and from A. atra 
by the different forms of the under arm-plates and mouth-shields. 


LIST OF SPECIMENS. 


Catalogue | Original | Number . When ; Nature of 
Number. | Number.| of Spec. ocality | Collected. | Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 

244 |1199 | 1 | Panama. | oogo oe | Dr. J. LeConte. | Dried. 
Smithsonian Institution. 


1199 | os | 2 i Sararg | Ratt cesier a Dr. J. LeConte. Dried. 


Amphiura squamata Sars. 


Asterias squamata DELLE CurAse, Memorie, II. p. 77. 1828. 

Ophiura neglecta JouNSTON. Mag. Nat. Hist., p. 467. 1835. 

Ophiocoma neglecta Forbes. Brit. Starfishes, p. 30. 1841. 

Ophiolepis squamata Mit. & Troscu. Syst. Asteriden, p. 92. 1842. 
Ophiolepis (Amphiura) squamata Sars. Middelhay. Lit. Fauna, II. p. 84. 1857. 
Ophiolepis tenuis Ayres. Proceed. Boston Soc. Nat. Hist., [V. p. 133. 1852. 
Amphiura tenuis LyMAN. Proceed. Boston Soc. Nat. Hist., VII. p. 194. 1860. 


Special Marks. — Arms from two and a half to four and a half times 
the diameter of the disk. Three regular, tapering, blunt spines; the 


two lowest equal, the uppermost a little stouter. 
16 
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Description of a Specimen. — Diameter of disk, 4.5"™; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 1.7™™ ; 
width of arm without spines, .6™ >; length of arm, 19"; distance 
from outer side of mouth-shield to inner points of mouth-papille, 
to that between outer corners of mouth-slits, .8:.7. Mouth-papille 
regular, stout ; three on each side ; outer one longer than inner ones, 
and about twice as wide; two inner ones of about equal size, nearly 
square, with corners rounded ; the innermost one runs upward to the 
teeth. Teeth five, flat, thin, squarish ; lowest one smallest and most 
pointed ; uppermost one a good deal the largest. Mouth-shields broad 
heart-shaped, with a sharp point within ; rather small; length to breadth, 
.3:.4. Side mouth-shields comparatively stout and large, meeting within. 
Under arm-plates shield-shaped, having an angle within, the outer side 
nearly straight, and lateral sides a little re-enteringly curved ; outer 
corners rounded; length to breadth (sixth plate), .3:.5; even the 
plates at the base of the arm are separated by the side arm-plates ; 
first plate diamond-shaped, very small. Side arm-plates encroaching 
more below than above. Upper arm-plates rounded ; outer side nearly 
straight ; mner and lateral sides included in a common curve ; all are 
slightly separated by the encroachment of the side arm-plates, except 
one or two at the base of the arm; length to breadth (third plate), .4 :.. 
Disk-seales of pretty even size above and below, the latter considerably 
smaller; above, about 25 to a square mm. Radial shields joined for 
their whole length; shaped somewhat like a slender pear-seed, but with 
the inside edge straight ; their two sharp ends are separated within by 
a single small scale ; length to breadth, .9:.5. Where the scales of the 
under surface meet those of the upper, there is a distinct line, made by 
the upturned edges of the lower scales. Arm-spines three, short, stout, 
of equal length, a little rounded and flattened, even, tapering, blunt ; 
upper one broadest and stoutest ; second, third, and fourth joints, only 
two spines, which are stouter and more rounded. Tentacle-scales two, 
rather short and broad, with a strongly curved, free edge ; standing to 
each other at an angle somewhat less than a right angle. Color, in 
alcohol: nearly white. 


Variations. — The disk may be to the arms as 3.6: 10, or 4.7: 16.5. 
The mouth-shields vary in breadth. There are sometimes four arm- 
spines on one or two basal joints. A. squamata has been dredged in 
from three to six fathoms, and is found creeping over shells and stones. 
When alive, its color is dark grayish-brown, with radial shields lighter 
(Ayres). It stands very near to A. fenera and A. pugetana, but the 
former has the middle arm-spine thickened at its base, and the latter 
has arms about twice as long; A. Puntarene has a notch in the outer 
side of the lower arm-plate, A. microdiscus has differently shaped upper 
arm-plates, and A. violacea has much smaller mouth-shields. 
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This widely-spread little creature, extending from the Mediterranean 
on the east, to Massachusetts Bay on the west, possesses a high interest 
as being viviparous, a fact first noticed by Professor De Quatrefages 
(Comptes Rendus de PAcademie, XV. p. 799, 1842), and afterwards 
more fully treated by Dr. Schultze (Miller's Archiv., p. 37, 1852). I 
myself found a good number, during the month of June, in the basin 
of Arcachon, south of Bordeaux. They lived just below low-water-mark, 
among bits of broken shell. On being captured, the gravid individuals 
would often cast off their disk, from which would wriggle out numerous 
orange-colored young ! 


LIST OF SPECIMENS. 


| Catalogue | Original | Number oli When P Nature of 
Number. oa ial of Spec. Locality. Collected. Whence obtained, Specimen. 
Museum of Comparative Zoology. 
242 | 68 1 @resun dee eee eed ret ecco University Museum, 
Copenhagen. Alcoholic. 
240 me 2 Birdelsl=Bostaklarbors|) ee ae Prof. Agassiz. “ 
Q41 we ZEA |e aa eaten eres cis Igiroit | aan pe eee eee Prof. Agassiz. “ 
377 &378, .. Pema Nahant Massie ecu, cenersy pla || scutauey pases vtous “ 
Snuthsonian Institution. 
1060 2 | Massachusetts Bay. | ..---. Wm. Stimpson. Alcoholic. 
1047 2 Grand Manan Island. | ...... Wm. Stimpson. ct 


Amphiura tenera LirKen. 


Amphiura tenera LUTKEN. Addit. ad Hist. Oph., p. 124. 


Special Marks. — Length of arm usually about four times the diam- 
eter of the disk. Middle arm-spine swelled at the base. 


Description of a Specimen. — Diameter of disk, 3.2"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 1.5"™ ; width 
of arm without spines, .4™; length of arm, 10.5"; distance from outer 
side of mouth-shield to inner points of mouth-papillx, to that between 
outer corners of mouth-slits, .6:.6. Mouth-papille, three on each side ; 
outermost one wider than both the others together, flat, with a curved, 
cutting edge ; two inner ones separated, nearly equal, small, rounded, 
bead-like ; innermost one of all running upwards to the teeth. Teeth 
four, longer than broad ; two uppermost ones flat, squarish, thin ; two 
lowermost the same, but more rounded, tapering, and pomted. Mouth- 
shields heart-shaped, with straight sides, and a sharp point turned 
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inward ; length to breadth, .3:.3. Side mouth-shields proportionately 
very large, meeting within, shaped like regular wedges, with the broad 
end out. Under arm-plates a trifle longer than broad, shield-shaped, 
with an angle within; outer side nearly straight, lateral sides a little 
re-enteringly curved, outer corners rounded, length to breadth (sixth 
plate) about .3:.3. Side arm-plates encroaching above and below, so 
as to separate both upper and under arm-plates. Upper arm-plates with 
outer side slightly curved ; inner and lateral sides included in a common 
curve, which has the form of an arch; length to breadth (third plate) 
about .3:.4. At the tip of the arm, the joints are much longer than 
broad, wide without, but greatly constricted within; they are embraced 
by the side arm-plates, the upper and under plates being small in size, 
and occupying the outer end of the joimt. Disk-scales pretty regular 
and even; above, about 36 to a square mm.; below, considerably 
smaller; along the margin of the disk, the free edges of the lower 
scales make a distinct line. Radial shields shaped like elongated pear- 
seeds, with one side nearly straight; jomed for their whole length, 
except their inner points, which are separated by a single scale ; length 
to breadth, .7:.2. Arm-spines three (close to disk sometimes an addi- 
tional one above) ; uppermost and lowest nearly equal, short, rounded, 
a little flattened, tapering, rather sharp; lengths to that of under arm- 
plate, .3:.5; middle one a trifle shorter, rounded, not flattened, swelled 
at the base, and contracting suddenly to a pomt. Close to tip of arm, 
there are two or three spines, of which the lowest is longest ; they are 
sharper and more elongated than those near base of arm. Tentacle- 
scales two, of moderate size, standing partly erect, and at an angle to 
each other. Color, in alcohol: nearly white, with faint traces of 
brownish on disk. 


Variations. — The disk may be to the arms as 3:12, 2.7: 10, or 
2:6.6. Otherwise the specimens vary scarcely at all. A young one, 
with a disk of 2™, had the under arm-plates proportionately longer, 
and the side arm-plates more developed; the disk-scales were in like 
manner larger, and the primary plates more conspicuous. 

A. tenera is distinguished from A. sguamata and A. pugetana by its 
swollen middle arm-spines; from A. Orstedii, A. violacea, and A. mi- 
crodiscus, by different upper arm-plates; and from A. Puntarene by 
wanting a notch in the lower arm-plates. It has been taken at St. 
Thomas in four fathoms (A. H. Riise). 


AMPHIURA PUGETANA. 2, 


Or 


LIST OF SPECIMENS. 


Catalogue | Original | Number ali When 7 is Nature of 
Number. | Number | of Spec acalitys Collected. Whenne obtained. Specimen. 
Museum of Comparative Zodlogy. 
237 67 2 Wiestiindiess = "5, Saar University Museum, 
Copenhagen. Alcoholic. 
238 aus 2 |Charleston,S.C. | ...... Prof. Agassiz. us 
239 ils} || isin dUromresh Wvode |] oo po o oc A. Hi. Riise. “ 
Smithsonian Institution. 
1113 ae 6 Sis Nines Welk § || boo do A. H. Riise. Alcoholic. 


Amphiura pugetana Lymay. 


Amphiura pugetana Lyman. Proceed. Boston Soc. Nat. Hist., VII. p. 193. 


Special Marks. — Arms long ; often eight times the diameter of the 
disk ; a light line running along their upper side. 


Description of a Specimen.— Diameter of disk, 5.5°™ ; from outer 
edge of mouth-shield to outer corner of opposite mouth-slit, 1.5™™ ; 


greatest width of arm without spines, .7""; length of arms, 24.5" ; 
distance from outer side of mouth-shield to inner pomts of mouth- 
papille, to that between outer corners of mouth-slits, .6:.5. Teeth 
four, stout, flat, rather thick, squarish, with cutting edge curved. 
Mouth-shields nearly diamond-shaped, the outer and side angles slightly 
rounded ; length to breadth, .3:.2. Side mouth-shields large, thick, and 
somewhat swelled ; meeting within, closely joined to surrounding parts. 
Under arm-plates five-sided, with the fifth angle directed inward ; length 
to breadth, near base of arm, .5:.4. Side arm-plates strong and well 
developed, meeting above and below. Upper arm-plates bounded within 
by a strong arch, without by a slight curve ; their lateral sides short ; 
length to breadth, near base of arm, .5:.7; they do not quite touch 
each other. Scales of disk mostly rounded, smaller below than above ; 
those above of pretty even size, with a few little ones; near edge of 
disk, about 50 to a square mm.; those toward the centre larger. Radial 
shields closely joined for their whole length, oval, with the inner end 
pointed ; length to breadth, .7:.3. Arm-spines three, sometimes four 
on joints close to disk; evenly tapering, moderately stout, of even 
lengths; length near disk, .5™. Tentacle-scales two, small and rounded, 
placed obliquely side by side. Color, in alcohol: disk, above, light 
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greenish-gray ; below lighter, radial shields darker; arms, above and 
below, straw-color, with a faint white line running lengthwise above. 


Variations. —'The angles of the mouth-shields may be more or less 
rounded. Among younger specimens the scales of the disk are more 
even in size, and the primary plates have their corners not entirely 
rounded off The proportion of the arms to the disk varies somewhat ; 
thus: diameter of disk to length of arms as 3.5: 24.5, 3:21, or 
2.5 : 22.0. 

This species is distinguished from others of the genus as follows: 
A. Orstedii has the radial shields longer, and separated a part of their 
length ; four or five spines and upper arm-plates broader. A. Pumta- 
rene has rather longer arms, a small notch in the outer side of the 
under arm-plates, and the upper arm-plates regularly oval. A. violacea 
has mouth-shields proportionately much smaller, and the arms shorter ; 
the color must also be quite distinet. A. microdiscus has, even in small 
specimens, the upper arm-plates touching each other, and twice as broad 
as long. A. tenera has the middle arm-spine swelled at the base. A. 
squamata stands very near the present species; but the arms, in speci- 
mens of the same size, are not more than half as long. 


LIST OF SPECIMENS. 


Catalogue | Original | Number r When * Nature of 
Number. |Number.| of Spec. Locality. Collected. Wuhencelobtamned. Specimen. 
Museum of Comparative Zodloqy. 
23a eee 12+| Mendocino, Cal §$| ...... Alex. Agassiz. Alcoholic. 
232 | 1057 IA eRuceh Sounds Gee ss ula-ecween Dr. Kennerly. a 
80 California. 0 og I. Sis yeaeni a all) ecpsucire vememei ae G 
Smithsonian Institution. 
1053 | 1p Peucet}Sound wage an a meeaieeiaa: Dr. Kennerly. Alccholic. 
1057 | Ae Wieneay Stan) lb. Gib o Dr. Kennerly. v3 
1037 | 1S PRuser sound. ess @lleeteriieee | Dr. Kennerly. ue 
| 
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Amphiura atra LirxKen. 


Ophiolepis atra Stimpson. Proceed. Boston Soc. Nat. Hist., TV. p. 225. 1852. 
Amphiura (Ophiolepis) atra LivKkrn. Addit. ad Hist. Oph., p. 118. 


Special Marks. — Three arm-spines; under arm-plates narrower with- 
out than within, their outer side re-enteringly curved ; mouth-papillee 
making a connected line ; innermost pair running upwards to the teeth. 


Description of a Specimen.— Diameter of disk, 9.5"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 5.6™™ ; 
width of arm without spines, 2"; length of arm about 95™™; dis- 
tance from outer side of mouth-shield to inner points of mouth-papille, 
to that between outer corners of mouth-slits, 1.6: 1.6. Mouth-papillee 
wide, somewhat angular, applied end to end, so as to form a connected 
line ; innermost pair extending upwards towards the teeth, and thus 
partly holding the place of tooth-papille ; usually six, sometimes eight, 
to each angle of the mouth. Teeth nine; lowest one small, irregular, 
often broken in two or three pieces; the rest squarish, flattened, very 
regular, increasing a little in size towards the upper ones. Mouth- 
shields small, diamond-shape, longer than broad ; length to breadth, 1:.6 ; 
madreporic shield larger and swollen. Side mouth-shields comparatively 
large, meeting within, broader without than within, and with a slight 
curve like an S. Under arm-plates broader than long, broader within 
than without; inner and lateral sides nearly straight, outer side re- 
enteringly curved, corners rounded ; length to breadth (seventh plate), 
.9:.8; the plates are in contact only at the base of the arm; about the 
twelfth plate they begin to be separated by the side arm-plates, and 
begin also to have a slight peak on their inner side, which is the point 
of juncture of two slightly curved inner laterals; the first plate is quite 
rudimentary. Side arm-plates rather feeble, long, encroaching above 
and below, having a very small ridge for spmes. Upper arm-plates 
much breader than long, pointed oval, with outer side nearly straight, 
and inner sides curved ; separated from each other except on the mid- 
dle line; length to breadth (tenth plate), .6:1.7. Disk with closely 
overlapping scales, about 36 to a square mm.; below finer ; near radial 
shields larger ; from near the outside corner of the radial shields runs a 
single straight row of larger scales, passing diagonally over the edge 
of the disk. Radial shields rather large, irregular oval, with a point 
within, united without, within separated by a group of scales ; length to 
breadth, 2:.9. Arm-spines short, round, tapering, sharp ; lengths of two 
lower ones to that of under arm-plate, near base of arm, .9, .9:.5; upper 
one somewhat shorter. Tentacle-scales two, broad, short, erect, with a 
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curved edge, and standing nearly at right angles to each other, the 
inside one running along the lateral side of the under arm-plate. Color, 
in alcohol: nearly uniform faded gray. 


Variations. — Another specimen of about the same size had the 
scaling of the disk somewhat finer, and the radial shields almost as 
wide as long. Mr. Stimpson says that the disk of the living animal is 
lobulate, and very soft. The creature is of a very dark-gray color, 
nearly black, except the white madreporic shield; the arms jet black 
above, except at their extremities. It lives at low water, buried in 
the mud. 

This species is pretty distinct from other Amphiure, and has some 
resemblance to Hemipholis. It seems to stand nearest to A. Riisei, 
from which, however, it differs in having longer arms, separated under 
arm-plates, sharper arm-spines, &e, 


LIST OF SPECIMENS. 


| | 
Catalogue | Original Number a When F Nature of 
Number. Number. | of Spec. | Locality. | Collected. Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 
246 es; 1 Fort Johnson, Charles- 
tombs 9 lly oes ee Wm. Stimpson. Alcoholic. 


Amphiura urtica Lyman. 


Amphiura urtica Lyman. Proceed. Boston Soc. Nat. Hist., VII. p. 195. 1860. 


Special Marks. — Some of the disk-seales bearing fine prickles on 
their edges. Arm-spines sharp, rounded, tapering. 


Description of a Specimen.— Diameter of disk, 6"; outer side of 
mouth-shield to outer corner of opposite mouth-slit, 2" ; width of arm 
without spines, 8"; length of arms about eleven times diameter of 
disk (a specimen having a diameter of disk 5.5"™, had 55™™ length of 
arm); distance from outer edge of mouth-shield to imner points of 
mouth-papillz, to that between outer corners of mouth-slits, 1: 1. 
Mouth-papille rounded and bead-like, three on each side. Teeth six, 
rather irregular, three upper ones largest, stout, longer than broad, 
thickened ; two next smaller and more pointed ; lowest one very short 
and swollen, like a tooth-papilla. Mouth-shields nearly square, with an 
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angle directed inward; outer angle truncated, and making a slight 
peak ; other angles slightly rounded; length to breadth, .5:.5. Side 
mouth-shields not meeting within. Upper arm-plates irregular oval, 
outer side less curved than inner side ; length to breadth, .5:.7. Under 
arm-plates scarcely touching each other; inner one five-sided, the rest 
nearly square, with a strong notch in the outer side; leneth to breadth, 
4:.4. Seales of disk fine and even, about 140 to a square mm.; some 
of those near margin of disk bearing very fine prickles on their edges. 
Primary plates not conspicuous. Radial shields elongated oval, tapering 
within, jomed for their whole length ; length to breadth, 1:.5. Arm- 
spines three, about as long as the joints, delicate, sharp, regularly 
tapering. ‘Tentacle-scales two, both of them small and delicate. Color, 
in alcohol: upper and under surface of disk dark greenish-gray, with a 
margin of light; arms light straw-color. 


Variations. — The mouth-shields vary in shape to an unusual degree ; 
sometimes they have a strong peak without, and again none at all; 
they may be nearly rectangular, or almost oval, and some are not far 
from round. The under arm-plates may be more or less pentagonal ; 
but, in the adult, most of them are nearly square. The young, with a 
disk 2.5"°" in diameter, have the under arm-plates pentagonal, with a 
deep notch in their outer side, and separated by the side arm-plates ; 
they have also, on the back of the disk, a conspicuous rosette of round 
primary scales. 

This species differs from A. occidentalis in its notched under arm- 
plates, sharp spines, and prickly scales of the disk. It is a somewhat 
aberrant species, and by its prickly scales approaches Ophiocnida sca- 
briuscula. 


LIST OF SPECIMENS. 


Catalogue | Original |} Number A When “ Nature of 
Number. | Number.| of Spec. Locality. Collected. Whence obtained. Specimen. 
Museum of Comparative Zodlogy 
243 =| 1056 i || teem: ~ || oe cin os | Dr. Kennerly. | Alcoholic. 
Smithsonian Institution. 
1056 o.0 5 | Puget Sound. I Gio ato Dr. Kennerly. Alcoholic. 
1041 ee 6 Puget; Sound 779 ie 5 Dr. Kennerly. ce 
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Amphiura occidentalis Lyman. (Figs. 12, 13.) 


Amphiura occidentalis LyMAN. Proceed. Boston Soc. Nat. Hist., VII. p. 194. 1860. 


Special Marks. — Mouth-papille of nearly equal size. Arm-spines 
very blunt, and pretty stout. Arms long, flat, broad. 


Description of a Specimen. — Diameter of disk, 5.8""; outer edge 
of mouth-shield to outer corner of opposite mouth-slit, 2.2"; greatest 
width of arm without spmes, 1.5™™. As the arms were somewhat 
broken, their length could not well be measured ; but, from their pro- 
portions, they must have been at least eight times the diameter of the 
disk. Distance from outer side of mouth-shield to inner points of 
mouth-papillz, to that between outer corners of mouth-slits, 1.2: 1. 
Mouth-papille rounded ; innermost one stoutest, and pointing to centre 

Fig. 12. of mouth. Teeth five; four upper ones flat, square, 
the second from the top largest ; lowest one of all 
smallest, very short, thick, and rounded, somewhat 
like a tooth-papilla. Mouth-shields small, oval dia- 
mond-shaped, the angles being so rounded as to 
ae give almost a true oval; outer angle making a very 

Amphiura occidentalis. slight peak; length to breadth, .4:.5. Side mouth- 

ca oe shields not meeting within. Under arm-plates square 
oblong ; angles somewhat rounded ; outer side with a shghtly re-entering 
curve ; second plate differs from the rest, being five-sided, with its fifth 
angle directed inward ; it is separated from the rudimentary first plate 
by narrow prolongations of the side arm-plates. The next three or 
four plates are in like manner separated, while those farther out on the 
arm are close together, which is an inversion of the 
usual order. Length of plates to breadth, .4:.4. 
Upper arm-plates oblong, with rounded corners ; 
outer side with a slightly re-entering curve ; length 
to breadth, .5:1. Scales of disk fine, smooth, and 
f even, above and below ; about 60 to a square mm. ; 
enpatnraleedidentals primary plates distinguished by greater size. Ra- 
a dial shields shaped like an elongated, blunt pear- 
seed ; separated by a narrow, single line of scales; length to breadth, 
1.1:.4. Arm-spines three, not tapering, rather stout, rounded at the 
end, flattened, about as long as the joints. Two small, rounded 
tentacle-scales. Color, in alcohol: disk, above, faint greenish-gray ; 
arms and under surface straw-color. 


Variations. —The mouth-shields may be quite oval; the second 
under arm-plate, instead of being five-sided, may resemble the rest. 
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This species is distinguished from A. geminata by the shape of the 
mouth-shields and of the upper and lower arm-plates, and in having the 
mouth-papillz of the same size; from A. chilensis, by having two 
tentacle-scales instead of one. 

No. 1065 is from Puget Sound, and may be another species. The 
spines are blunter, the under scales of the disk larger and less crowded, 
and the under arm-plates rather more rounded. More specimens will 
settle the question. 
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OPHIOPHRAGMUS* Lyman. 


Disk small and delicate, furnished with uncovered radial shields, and 
covered with naked scales; the scales along the edge of the disk are 
turned up, so as to make a little fence. Teeth. No tooth-papille. Six 
mouth-papilla to each angle of the mouth. Arms slender, even, more 
or less flattened. Arm-spines short and regular, arranged along the 
sides of the side arm-plates. 


* Odis, snake ; ppaypos, hedge. 
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Ophiophragmus Wurdemanii Lyman. 


Amphiura Wurdemanii Lyman. Proceed. Boston Soe. Nat. Hist., VI. p. 196. 


Special Marks. — Disk-scales smooth, and not regularly arranged. 
Mouth-shields long and narrow. 


Description of a Specimen. — Diameter of disk, 9.5" ; from outer 
edge of mouth-shield to outer corner of opposite mouth-slit, 3.5"™; width 
of arm without spines, 2.2°". Arms remarkably flat, wide, and little 
tapering ; as they were broken, the length could not be known, but it 
seemed not less than ten times the diameter of the disk. Distance from 
outer edge of mouth-shield to inner points of mouth-papillx, to that 
between outer corners of mouth-slits, 1.6: 1.5. Mouth-papille, three on 
each side, rounded and bead-like ; innermost one placed below the teeth, 
and running somewhat upward. Teeth broad and flat, with free edge a 
little curved. Mouth-shields shaped something like the sole of a shoe, 
very long and narrow, small, with their outer end rounded, and their 
inner one a rounded point, wider within than without; length to 
breadth, .8:.5. Side mouth-shields almost as large as mouth-shields 
proper, meeting within, somewhat curved. Under arm-plates squarish, 
rather broader than long, overlapping each other a little; outer side 
bounded by a slightly re-entering curve, corners rounded ; length to 
breadth (thirteenth plate), .:.7. Upper arm-plates very short and 
broad, overlapping, bounded without by a re-entermg curve ; outer cor- 
ners strongly rounded; length to breadth, .4: 1.7; they are occasionally 
broken in two. Scales of disk fine, of pretty even size, rather thicker 
than are usually found in the genus, about 16 to a square mm.; those 
below somewhat finer. Radial shields broad, blunt, pear-seed shaped, 
sometimes separated by a wedge of three or four scales, sometimes 
joined by their sides; length to breadth, 2:1. Arm-spines three, short, 
stout, broad, rounded at the end, somewhat flattened, a little longer 
than joints, nearly alike in shape and size. Tentacte-scales two, short, 
broad, and thin, with curved edges. Color, in alcohol: above, disk 
nearly white; arms straw-color, with irregular bands of dark brown ; 
below, arms  straw-color, interbrachial spaces white, mouth-shields 
brown. 

This species belongs with those Amphiure that have the upper row 
of the lower scales of the disk strongly developed and standing upright, 
thus making a sort of fence. It differs from O. septa* in the shape of 
the mouth-shields, and in wanting spines on the upper surface of the 


* Amphiura septa Ltk. and A. marginata Ltk. plainly belong in this genus. 
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disk ; from O. marginata, in the irregular arrangement of the disk-scales, 
the different proportions of the arm-plates, &e. 


LIST OF SPECIMENS. 
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OPHIOCNIDA* Lymay. 


Disk small and delicate, furnished with uncovered radial shields ; its 
coat of naked, overlapping scales, is beset with small thorns. Teeth. 
No tooth-papille. Six mouth-papille to each angle of the mouth. 
Arms slender, even, more or less flattened. Arm-spines short and 
regular, arranged along the sides of the side arm-plates. Two genital 
slits to each interbrachial space. 


SPECIES HEREIN DESCRIBED. 


O. hispida. O. scabriuscula. O. neapolitana. 


Ophiocnida hispida Lyman. 


Ophiolepis hispida LEContxE. Proceed. Phil. Acad., V. p. 318. 1851. 
Amphiura (Ophiolepis) hispida LUTKEN. Addit. ad Hist. Oph., p. 119. 


Special Marks. — Disk gray (in alcohol); arms straw-color, figured 
with black. Arms to disk as about ten to one. Under arm-plates 
squarish, but little broader than long. 


* "Odus, snake ; xvidn, nettle. 
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Description of a Specimen. — Diameter of disk, 9"™; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 3.3™™ ; 
width of arm without spines, 1.6™; length of arm, 95™"; distance 
from outer side of mouth-shield to inner points of mouth-papille, to 
that between outer corners of mouth-slits, 1.5: 1.5. Mouth-papille, 
three on each side; two outer ones like short, stout, conical, rounded 
tubercles ; innermost one much the largest; rounded, flattened, swollen; 
situated higher than the other two, and running upwards to the teeth ; 
resembling a tooth-papilla. Teeth four, lowest one smallest, variable in 
size, usually broader than long, very thick and rounded, sometimes split 
in two; second one longer than broad, very stout, nearly cylindrical ; 
third tooth similar, but rather more flattened ; uppermost one longest, 
stout, thick, flattened. Mouth-shields small, short, diamond-shaped, with 
rounded angles, and sides sometimes straight and sometimes a little 
curved ; length to breadth, .8:.7. Side mouth-shields small, triangular, 
somewhat variable, not meeting within. Under arm-plates very regu- 
lar, squarish, broader than long, with lateral sides nearly straight, outer 
and inner sides a little curved, and corners rounded ; first five or six 
plates gradually increasing in size, but all of them smaller and propor- 
tionately narrower than those beyond; first plate larger than is usual 
in allied species, corners quite rounded off; length to breadth, .2 :.4 ; 
third plate a trifle wider without than within, lateral sides a little re- 
enteringly curved, inner side nearly straight ; length to breadth, .4:.5 ; 
twentieth plate typical; length to breadth, .5:.7. Side arm-plates 
encroaching a little above, but not at all below, even at tip of arm. 
Upper arm-plates much broader than long; outer side nearly straight, 
with a slight notch in the middle, lateral and inner sides curved, outer 
corners cleanly rounded; length to breadth (twentieth plate), .6: 1.3. 
Disk-scales rather thick for their size, largest near radial shields on the 
centre of the upper surface, about 70 to a square mm.; below, somewhat 
smaller and more even. The scales are considerably obscured by a 
pretty thick growth of short, slender, sharp thorns, about .2™™ long ; 
they are everywhere, except on the radial shields, and a bare stripe 
below, running along each genital slit; the thorns are stouter near the 
radial shields. Radial shields small, narrow, tapermg inward, separated 
by a strip of thorny scales; length to breadth, 1.8:.5. Arm-spines 
three, short, blunt, cylindrical, a little tapering, of nearly equal lengths ; 
lengths to that of under arm-plate (twelfth joint), .6, .6,.6:.5. Tentacle- 
scales two, wide, short, thin, with a curved free edge, standing at right 
angles to each other, the mside one running along the lateral side of 
the under arm-plate. Color, im alcohol: above, disk dull bluish-gray 
(clay color); arms straw, with irregular bands and patches of black ; 
below, interbrachial spaces same as upper surface ; mouth-parts nearly 
white ; under arm-plates brownish, fading to straw-color farther out on 
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arm. According to Dr. LeConte, the color of the living animal would 
seem to be the same. 


Variations. — Dr. LeConte’s original specimen has the outer side of 
the upper arm-plates rather more curved, and almost without any 
notch. 

O. hispida differs from O. scabriuscula in having narrower under 
arm-plates, rather longer arms, and longer and sharper spines on the 
disk ; the markings, also, are black, instead of light green. 


LIST OF SPECIMENS. 
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Ophiocnida scabriuscula Lyman. 


Amphiura scabriuscula LUTKEN. Addit. ad Hist. Oph., p. 118. 1859. 


Special Marks. — Arms six to eight times the diameter of the disk. 
Small and very short spies on the disk. Arm-spines flattened. 


Description of a Specimen. — Diameter of disk, 8.5"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 3.2"; width 
of arm without spines, 1.5"; length of arm, 52"; distance from outer 
side of mouth-shield to inner points of mouth-papillx, to that between 
outer corners of mouth-slits, 1.7: 1.5. Mouth-papillee, six to each angle 
of the mouth, small, rounded, separated, slightly flattened, nearly equal, 
the innermost pair standing a little higher up than the others, and run- 
ning upwards to the teeth. Teeth four; upper one much the largest, 
long, flat, moderately thick, with a slightly curved cutting edge ; two 
next smaller, narrower, stouter, more rounded, with the edge thickened 
at its middle point; lowest one shaped like a broad, rounded, swelled 
tubercle. Mouth-shields longer than broad, rounded within, prolonged 
without, in a tail-like projection, inner end terminating in a rounded 
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point; length to breadth, .9:.7. Side mouth-shields small, slender, not 
meeting withm. Under arm-plates squarish, separated by a narrow 
line, broader without than within, inner side slightly curved, outer side 
nearly straight, lateral sides re-enteringly curved, outer corners project- 
ing ; length to breadth (tenth plate), .4:.6. Upper arm-plates covering 
whole upper surface of arm, much broader than long, a little overlap- 
ping; outer side with a slight re-entering curve in the middle, lateral 
sides cleanly rounded; length to breadth (twelfth plate), .4: 1.5. Spines 
of the disk minute, somewhat larger and more plenty near the edge of 
the disk, and smaller and fewer towards the centre and in the inter- 
brachial spaces below ; the largest are only about .1™" in length ; disk- 
scales in the centre, and in the interbrachial spaces below, hidden by 
epidermis ; towards the margin they appear rather stout. Radial 
shields elongated oval, blunt at both ends, touching each other at their 
outer tips, and then suddenly diverging, the space between them being 
filled by a group of small scales; length to breadth, 1.6:.6. Arm-spines 
three, blunt, rather stout, flattened, hardly tapering, of nearly equal 
size ; lengths to that of under arm-plate (eleventh joint), .6:.4. Tenta- 
cle-scales two, small, but rather thick, standing at right angles to each 
other, the one lying along the lateral side of the under arm-plate shorter 
than its neighbor. Color, in alcohol: above, disk, near edges, pale 
greenish, with a central patch and five radiating lines of yellowish 
brown (yellow ochre); arms also yellowish-brown, but browner than 
the tint on the disk; below, coloration the same, without any pale 
green. Litken gives the color as pale yellow, with some green bars 
on the arms. 

This species is distinguished from O. hispida by shorter arms, and 
shorter spines on the disk. 
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Ophiocnida neapolitana Lyman. 


Amphiura neapolitana Sars. Nyt Magazin for Naturvidenskaberne, X. p. 35. 1857. 


LIST OF SPECIMENS. 
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HEMIPHOLIS Acass. MS. 


Disk, above, covered with rounded, rather thick scales, and with large 
radial shields ; below, naked. At the base of each arm, disk slightly 
indented. Teeth. No tooth-papille. Two mouth-papille to each angle 
of the mouth. Side mouth-shields touching each other, so as to form a 
continuous ring round the mouth. Three short, tapering arm-spines. 
’ Two genital slits, begimning outside the mouth-shields. 


Hemipholis cordifera Lyman. (Pl. I. Figs. 1-3.) 


Asterias cordifera Bosc. Hist. Nat. des Vers, I. p. 113 (1802), II. p. 138 (1830). 
Ophiura elongata Say. Journ. Phil. Acad., V. p. 146. 1825. 

Ophiolepis elongata Stimpson. Proceed. Boston Soc. Nat. Hist., IV. p. 225. 
Ophiolepis uncinata Ayres. Proceed. Boston Soc. Nat. Hist., IV. p. 250. 
Hemipholis elongata AGAss. MS. 

Amphiura elongata LUTKEN. Addit. ad Hist. Oph., p. 115. 

Amphiura cordifera LYMAN. Proceed. Boston Soc. Nat. Hist., VII. p. 258. 


Special Marks. — Arms eight or nine times as long as diameter of 
disk. One tentacle-scale. Three or four papillz at base of arms; and 
a row of fleshy papille along genital slits. 


Description of a Specimen. — Diameter of disk, 8.3"; from outer 


side of mouth-shield to outer corner of opposite mouth-slit, 83" ; width 
18 
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of arm without spines, 1.7""; length of arm, 81"; distance from outer 
side of mouth-shields to mner points of teeth, to that between outer 
corners of mouth-slits, 1.6: 1.8. Mouth-papille small, flattened, rounded, 
situated at the very base of the jaw-frames. Teeth nine, blunt, squarish, 
much thickened at the middle point of their cutting edge ; uppermost 
one sharp, and much longer than the rest; lowest one projecting less 
inward than the others. Mouth-shields irregular oval, more strongly 
curved without; length to breadth, .6:.9. Side mouth-shields long, 
narrow, meeting within. Under arm-plates regular, broader than lone, 
with rounded corners, so as to be nearly oval; length to breadth 
(twenty-fourth plate), .6:1. As the side mouth-shields meet on the 
middle line of the arm, the first under arm-plate is reduced to a little 
papilla at the outer corner of the mouth-slit. Side arm-plates small, 
with but a small ridge; encroaching slightly on upper arm-plates. 
Upper arm-plates much broader than long, outer side nearly straight, 
and broader than the inner ; lateral corners ending in a rounded point ; 
length to breadth (twelfth plate), .6: 1.5; the first two or three plates 
are enclosed by the notch in the disk, and are rudimentary. Scales of 
disk small, rather thick, more or less rounded; among them may be 
distinguished the primary plates; on the middle line of each interbra- 
chial space is a raised, radiating row of scales, each overlapped by its 
predecessor, but with its other edges free ; on either side of this row 
the scales are smaller, and overlap each other like those of a fish. 
Radial shields pear-seed shaped, with the poimt mward; large ; length 
to breadth, 1.9: 1.2; set back a little from the margin of the disk, sepa- 
rated by a wedge of three scales, whereof the outer is long and narrow, 
the inner nearly round, and the middle one intermediate ; on each side 
of the notches in the disk, three or four little, slender papilla, like 
small arm-spines. The scaly coat extends over the disk margin, and 
there ceases abruptly. Under surface covered with a naked, somewhat 
wrinkled skin; along edges of genital slits a row of small, tapering, 
fleshy papille. Arm-spines equal, rounded, tapering, sharp ; lengths to 
that of under arm-plate, .7, .7,.7:.6. Tentacle-scale one, small, flat, a 
little longer than broad, rounded, standing well clear of lower arm-plate. 
Color, in alcohol: above, ground color greenish gray (sap-green and 
neutral tint), radial shields and some of the disk-scales much lighter ; 
arms rather darker than disk, growing lighter towards their tips, but 
banded with dark rings, each including one or two joints ; below, inter- 
brachial spaces brownish flesh-color; under arm-plates same color as 
upper surface, but much paler; arm-spines nearly white. 


Variations. — According to Professor Agassiz’s colored drawings, the 
tints vary very much; the ground color of the disk may be dull indigo- 
blue, various shades of greenish, yellowish brown, yellow, gray, or 
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brownish flesh-color ; the radial shields are usually different from the 
disk, and may be bright or dull green, dark brown, lake-red, bluish, dull 
brown, or gray; the arms also commonly differ from the disk, and are 
commonly banded; one specimen had them sap-green, another lake-red, 
and a third brownish flesh-color, banded with black. The disk seems 
never to be uniform, but always speckled or mottled with two or more 
colors. The tentacles are red. In other respects this species seems to 
be singularly uniform. The young, when very small, differ extremely 


g; 
from the adult; they are found clinging to the arms and disk of the 
parent. A specimen with a disk of .5™", had arms 1.5" in length, and 
with eight joints; the whole upper surface of the disk was occupied by 
six primary plates, of which the middle one was regularly pentagonal, 
the other five surrounding it regularly hexagonal; the upper arm-plates 
were reduced to a small oval plate at the outer end of each joint, while 
most of the upper surface was occupied by the side arm-plates, which 
met along the middle line; they met also below, but the under arm- 
plates were longer than the upper, and had the form of a long, sharp 
wedge, with the outer side a little curved; the arm ended in a three- 
lobed papilla, evidently the beginning of a new joint; the arm-spines 
were only two in number, and the lower one had two or three hooks 
along its edge; the mouth occupied more of the under surface than in 
the adult ; on each side of the mouth-shields appeared a squarish papilla 
(side mouth-shields) ; the jaw, with its three teeth, was prominent, and 
outside of it were the two mouth-papille, already well formed. Another 
young one, with a disk of 1™, showed already great advancement ; the 
arms were 7.3" long, and had twenty-two joints; the upper arm-plates 
were large and heart-shaped, with the point inward, resembling much 
the adult shape of Amphiura tenera; the under arm-plates were long, 
with straight outer and lateral sides, and an angle within; the side 
arm-plates had become much more restricted ; there were three arm- 
spines, rather blunter than those of the adult; only at the tip of the 
arm did the lowest spine have hooks; the mouth-parts were nearly as 
in the grown animal, but with wider mouth-shields ; the whole centre 
of the upper disk surface was still occupied by six primary plates, but, 
in addition, there was a radiating row of three primary plates in each 
interbrachial space, and in each brachial space a single additional plate, 
between which and the base of the arms were the beginnings of two 
radial shields; all these plates were connected, and made an elegant 
mosaic ; in the grown animal they may be recognized by their greater 
size, but they are then quite separated by numerous smaller scales. A 
specimen with a disk of 2.3"™ had the primary plates a good deal 
rounded ; the radial shields were fully formed, and a few of the smaller 
scales had begun to appear. 

This species “is gregarious, living in companies of twenty or thirty. 
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The existence of these groups is indicated at low water, by spaces of 
about a foot mm diameter, covered with small holes, looking very much 
as if a charge of shot had been fired into them. If these spots are 
watched as the tide rises, from each hole an arm of one of the star- 
fishes will be seen to protrude, and wave about in the water. Gener- 
ally each individual sends up one of its rays in this manner” (Stimpson). 


LIST OF SPECIMENS. 
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OPHIONEREIS Lirken. 


Tyre or THE GeENuts, O. reticulata Liitken. 


Disk covered with flat scales, varying little in size, overlapping, 
rounded. ‘Teeth. Mouth-papille. No tooth-papille. Smooth spines 
(commonly three) along the sides of the side arm-plates. One large 
tentacle-scale. Each upper arm-plate furnished with a supplementary 
piece on either side. Two genital slits beginning outside the mouth- 
shields. 


SPECIES HEREIN DESCRIBED. 


O. reticulata. 
O. annulata. 
O. Xantusit. 
O. porrecta. 

O. dubia. 
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Ophionereis reticulata Lirxern. 


Ophiura reticulata Say. Journ. Phil. Acad., V. p. 148. 1825. 
Ophiolepis nereis LUTKEN. Vidensk. Meddelelser. March, 1856. 
Ophionereis reticulata LUtKEN. Addit. ad Hist. Oph., p. 110. 


Special Marks. — Disk yellowish brown, with a network of five | 
brown lines. Middle arm-spine about twice as long as the under arm- 
plate. 


Description of a Specimen. — Diameter of disk, 11.5"; outer edge 
of mouth-shield to outer corner of opposite mouth-slit, 4.4"; greatest 
width of arm without spines, 2.2"; length of arm, 90™; distance 
from outer edge of mouth-shield to inner points of tooth-papill, to that 
between outer corners of mouth-slits, as 2: 2.2. Ten mouth-papille to 
each angle of mouth ; outermost one small and sharp; the rest short, 
flat, and stout ; the two innermost ones point to centre of mouth, and 
are shortest and most rounded. Teeth five, flat, square, and thin, the 
lowest one smallest. Mouth-shields long heart-shaped, point imward, 
varying somewhat in size; length to breadth, 1.4:1.2; madreporic 
shield broader. Side mouth-shields very long triangular, varying some- 
what, connecting first under arm-plate with mouth-shield; length to 
breadth, .8:.4. Under arm-plates have general form of squares with 
rounded corners ; first plate very small, narrowest at inner end ; length 
to breadth, .4:.4; second plate, mner side nearly straight, outer side 
curved, lateral sides nearly straight ; length to breadth, .6:.8; twelfth 
plate, outer side a little re-entermgly curved, mner side slightly curved, 
lateral sides a little re-entermgly curved, outer corners well rounded, 
inner corners slightly peaked; length to breadth, .8:1; this is the 
typical form; about two thirds out on arm, length to breadth, .8:.8 ; 
at tip of arm, plates long heart-shaped, point inward, longer than broad. 
Side arm-plates small, bemg reduced to a ridge, bearing arm-spines ; 
this is very low, so that bases of arm-spines stand almost directly on 
arm proper. Upper arm-plates have at base of arm the shape of a 
pointed, distorted oval; first three plates very small, like scales (some- 
what as in Ophiocoma crassispina), each larger than its successor ; 
fourth plate, inner side slightly curved, outer side short, lateral sides 
long and sloping ; length of plate, .6 ; outer corners much rounded, so 
that outer side and lateral sides may be said to form one curve ; this is 
the typical shape; twelfth plate larger; length to breadth, .8: 1.6; 
about two thirds out on arm, outer side and laterals not forming one 
curve, but quite distinct ; length to breadth, .6: 1.2. Here the supple- 
mentary plates become much smaller, and finally disappear close to the 
tip of the arm; and, on the other hand, the true upper plates begin to 
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approach the hexagonal form ; the inner side and inner laterals become 
distinct from each other, as do the outer side and outer laterals. Close 
to tip, length to breadth, .4:.8; at tip of arm, plates heart-shaped, the 
point inward. Supplementary upper plates fill the space between true 
upper arm-plates and upper arm-spine ; they are nearly triangular, with 
two angles directed sideways, and one inward ; side next upper arm- 
plate, nearly straight; other two a little curved; length of sides at 
‘tenth joint, outer side 1, other two .8. Disk: radial shields small and 
narrow, blunt at outer end, sharp at inner end, placed just opposite out- 
side line of each arm; length about 1"; breadth, .4™™; starting from 
each radial shield, and running along edge of disk, is a row of about 
seven scales, much larger than the rest, largest having a length of .4™™; 
scales just round and between radial shields somewhat larger than those 
toward centre of disk, which are very minute, about 250 to a square mm.; 
on under surface of disk, similar scales; starting at mouth-shield, and 
running along edge of genital slit for about half its length, is a narrow 
ridge, bearing a single row of smali papilla. Arm-spines: second joint, 
two; length to that of under arm-plate, .6, .6:.6; third joint, three 
spines; fourth joint, three spines, .6, .8, .8:.6; seventh joint, three 
spines, .8, 1.2, .8:.6; all other joints, to very near tip of arm, three 
spines ; twenty-second joint, 1.2, 1.6, 1.4:.8; about two thirds out on 
arm, .8, 1, .8:.8; it is only at extreme tip of arm that there are only 
two spines. Tentacle-scales near base of arm having a length of .4™™, 
in form short oval. Color, in alcohol: general tint of upper parts very 
light grayish-brown (vandyke-brown and a little neutral tint); upper 
surface of disk irregularly reticulated with lines of light brown ; upper 
surface of arms barred with greenish black ; bars usually the width of 
a joint, seldom more; their dark color not uniform, but concentrated 
round edges of upper arm-plates; general tint of under surface like that 
of upper, but lighter; mouth-shields, tentacle-scales, larger arm-spines, 
and some of under arm-plates, faintly marked with light brown ; towards 
end of arm some faint bars on its under surface ; just outside mouth- 
shield, the interbrachial space is dark umber-brown. 


Variations. — A young one, with a disk of 5", differed from the 
adult principally as follows: the disk had the primary plates still 
large and distinct, although they were smaller, and the other scales 
more numerous than in the young O. annulata of the same size ; the 
under arm-plates were longer ; the mouth-shields were pointed at their 
imner end, and the side mouth-shields were so large as nearly, or quite, 
to meet within. The proportions of the disk to the arms range as fol- 
lows: 5.1:23, 8:47, 10:60, 11.5:90. The colors vary but little. 

This species is distinguished fiom O. annulata by having the middle 
arm-spine shorter; from O. porrecta, by longer arm-spines ; and from 
O. Xantusii, by sharper arm-spines and longer arms. 
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LIST OF SPECIMENS. 
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Ophionereis annulata Lyman. 


Ophiolepis annulata LECoNTE. 


Proceed. Phil. Acad., V. p. 317. 


Ophiolepis triloba LUTKEN. Vidensk. Meddelelser. 


Ophiolepis triloha LUTKEN. 
Ophionereis annulata LYMAN. 


1851. 
March, 1856. 


Addit. ad Hist. Oph., p. 112. 
Proceed. Boston Soc. Nat. Hist., VII. p. 203. 


Special Marks. — Disk ash-gray, white, or purplish brown, spotted 


with light ; arms banded. 


long as the under arm-plate. 


The middle arm-spine about three times as 


Description of a Specimen. — Diameter of disk, 11.5"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 5° ; width 


of arm without spmes, 2.2™" ; 


length of arms, 84"; distance from 


outer side of mouth-shield to inner points of mouth-papilla, to that 
between outer corners of mouth-slits, 2: 2.5. Mouth-papilla nine or 
ten, small, rounded, blunt, except outer one, which is minute and sharp- 
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pointed ; the one next to the outer is the largest of all. Teeth five, 
squarish, a little swelled at the cutting edge ; lowest one much shorter 
than the rest, and somewhat thickened. Mouth-shields nearly rounded, 
with a slight peak outwards ; length to breadth, 14:14. Side mouth- 
shields rather larger than usual in this genus; triangular, rounded with- 
out, pointed within. Under arm-plates squarish, outer side with a notch, 
inner side curved, lateral sides re-enteringly curved, outer corners cleanly 
rounded ; length to breadth (twenty-second plate), .7: 1.1. Upper arm- 
plates wider within than without; outer side either forming a single 
curve, or broken into three sides, an outer and two lateral; inner side 
broken into three parts, an inner and two inner laterals, all of them 
lying almost in the same line ; length to breadth (twenty-ninth plate), 
.7: 1.7. Supplementary pieces as long as the joints, triangular, with 
the outer side somewhat rounded. Disk-scales very fine above and 
below ; coarser along edge of disk; where they are finest, about 170 
to a square mm. Radial shields small, narrow, sharp at both ends; 
length, 8°". Arm-spines rounded, tapering, a little flattened, regular ; 
middle one longest ; lengths to that of under arm-plate (twenty-fourth 
joint), 1.2, 2.2, 1.6:.7. Tentacle-scale large, rounded oval; length to 
that of under arm-plate, .5:.7. Color, in alcohol: above, disk dull ash- 
gray (burnt umber and neutral tint), ground color of arms pale yellow- 
ish-gray, with broad bands of dark ash-gray; even the lighter rings 
have usually markings of darker ; three joints of light usually alternate 
with three of dark ; below, interbrachial spaces veined with fine brown 
lines ; a patch of nearly black just outside the mouth-shields ; rest of 
under surface nearly white, with a few under arm-plates brown. 


Variations.— The commonest pattern of color seems to be a purplish- 
brown disk, with numerous light spots, and light-greenish arms, with 
rings of purplish brown ; sometimes the disk is white. A young one, 
with a disk of 5", had arms 15.5" in length. The upper surface of 
the disk was chiefly occupied by the large primary plates, of which 
there was a rosette of six in the centre, and these did not overlap each 

ther; other primary plates were arranged about them, and between 

these were a few small, overlapping scales. The radial shields were 
separated by three scales, and were larger proportionately than in the 
adult. The upper arm-plates were nearly circular, the supplementary 
pieces comparatively small. Below, the parts were pretty much as 
in the adult, except that the under arm-plates were proportionately 
longer, and the side mouth-shields and interbrachial spaces larger. 

This species has longer arms and sharper spines than O. Xantusii ; 
and the middle arm-spine is longer than in O. reticulata, or in O. por- 
recta. The following table will show their proportions : — 
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Disk. Arms, Lower Arm-plate. Middle Arm-spine. 
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LIST OF SPECIMENS. 


| 
Catalogue | Original | Number one When : re Nature of 
Number. ae | of Spec. Locality: Collected. Whence obtained. Specimen! 
Museum of Comparative Zodlogy. 
28 ae iene, ee Alex. Agassiz. Alcoholic. 
29 57 1 West Coast of Central] ...... University Museum, 
America. Copenhagen. s 
30 ave 8 lees 9 9 Wate Ravaliows Dr. J. LeConte. Dried. 
Smithsonian Institution. 
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Ophionereis Xantusii Lyman. 


Ophionereis Xantusii LyMAN. Proceed. Boston Soc. Nat. Hist., VII. p. 258. 1860. 


Special Marks. — Brownish straw-color, arms banded with dark 
purple. Arms about five times as long as the diameter of the disk. 


Description of a Specimen. — Diameter of disk, 7.7°"; from outer 
side of mouth-shield -to outer corner of opposite mouth-slit, 35°™ ; width 
of arm without spines, 1.2"; length of arm, 40™" ; distance from outer 
side of mouth-shield to inner points of mouth-papillz, to that between 
outer corners of mouth-slits, 1.2: 1.5. _Mouth-papille, ten or eleven to 
each angle of mouth, small, rounded, somewhat flattened. Teeth four, 
thin, flat, squarish ; lowest one thicker, and with a rounded cutting 
edge. Mouth-shields much rounded heart-shaped, with narrow end 
inward ; length to breadth, 1:.9. Side mouth-shields short triangular, 
widely separated within. Under arm-plates squarish, a little longer 
than broad ; outer side slightly curved; lateral sides a little re-enter- 
ingly curved ; inner laterals and inner side of about the same length, 


and lying nearly in the same line; length to breadth (seventeenth 
19 
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plate), .5:.4. Upper arm-plates triangular, with a rounded angle 
‘directed outward, and a sharp angle directed towards each side ; 
length to breadth (eleventh plate), .5:.9. Supplementary pieces as 
long as the joints, triangular, with outer side curved ; near the end of 
the arm they become proportionately smaller, and the upper arm-plates 
gradually take on a more hexagonal shape. Disk-scales very close and 
fine, about 200 to a square mm. Radial shields very small and narrow, 
about .7"™ long. The usual comb of papillae along the edges of the 
genital slits is not much developed. Arm-spines rather short, flattened, 
and cut off square at the end; middle one longest ; lengths to that of 
under arm-plate (seventeenth joint), .7, 1.2, .9:.5. Tentacle-scale large, 
round, thin; length to that of under arm-plate, .5:.5. Color, in alcohol : 
above, disk faint greenish-gray, finely lined with brownish ; above the 
base of each arm a dark-purple fork, of two converging lines ; some- 
times a few other veins of dark purple; arms brownish straw-color, 
with a faint, broken line of whitish running lengthwise ; at intervals 
of from five to twelve joints, a dark purple jomt, making a cross 
band ; below, interbrachial spaces same as upper surface ; other parts 
light straw-color. 


Variations. — The color seems pretty uniform; the dark markings 
at the base of the arms may differ somewhat in shape and size, and the 
arm bands may either go entirely round, or be confined to the upper 
surface. A small specimen, with a disk of 4.2", had arms of 22"™. 
The number of disk-scales to a square mm. was about the same as in 
larger ones. The lower arm-plates were longer, and more concave on 
their lateral sides; the teeth had all round cutting edges; the spines 
were more rounded and tapering than in the adult ; length of the long- 
est to that of under arm-plate, .5:.5; the radial shields could hardly 
be distinguished. The mouth-shields vary a little in being more or less 
rounded. 

O. Xantusii differs from O. annulata in having shorter and blunter 
arm-spines, and shorter arms; the color is also different ;— from O. 
reticulata, in blunter arm-spines, shorter arms, and a different pattern 
of color. 
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LIST OF SPECIMENS. 


a" = - 
Catalogue | Original | Number ae | When “ha Prey Nature of 
Number. aa of Spec. Locality. | Collected. Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 
31 |/1164 | 1 || Cape St. Lucas, Cal. | ...... | J. Xantus. | Alcoholic. 
Smithsonian Institution. 
1164 | mts | 5 | Cape St. Lucas, Cal. | ...... | J. Xantus. | Alcoholic. 


Ophionereis porrecta Lyman. (Figs. 14, 15.) 


Ophionereis porrecta LYMAN. Proceed. Boston Soe. Nat. Hist., VI. p. 260. 1860. 


Special Marks. — Dull reddish-brown. Arms, in adult specimens, 
nine times as long as the diameter of the disk. Arm-spines short. 


Description of a Specimen. — Diameter of disk, 12"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 4.5™™ ; 
width of arm without spines, 2.5"; length of arm, 113™™; distance 
from outer side of mouth-shield to inner points of mouth-papille, to 
that between outer corners of mouth-slits, 2:2.2. Mouth-papille ten, 
short, stout, the outermost but one broadest. Teeth four or five, stout, 
squarish, rather long, a little tapering, lowest one shortest. Mouth- 
shields oval; length to breadth, 1.6:1. Side mouth-shields very small, 
triangular, sometimes almost obliterated. Under arm- 
plates squarish, broader without than within ; outer side 
curved, inner side nearly straight, lateral sides re-enter- 
inely curved; length to breadth (twentieth plate), 1: 1.2; 
(fortieth plate), 1: 1.4. The first plate is wedge-shaped, 
with a curved outer side. Upper arm-plates varying in 
proportionate breadth according to the width of the arm, 
usually broader than long; inner side much longer than 
outer one ; outer and lateral sides sometimes distinguished, 
and sometimes confounded in a common curve ; length 
to breadth (sixth plate), .8:1.5; (thirty-fifth plate), 1:1.6. Scales of 
disk rather stouter than usual in the genus; about 80 to a square mm. 
Radial shields 1.2™" long. Scales on edge of disk larger than the rest. 
Papille along edges of genital slits stout and prominent. Arm-spines 
short, rounded, tapering ; lengths to that of under arm-plate (twenty- 


Ophionereis porrecta. 
(Upper side.) 
Pp, arm-spines 
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third jomt), 1, 1.7, 13:1. Tentacle-scale oval, large ; length to that of 
under arm-plate, .6: 1. Color, in aleohol: above, disk minutely mottled 
and lined with reddish brown (vandyke brown and red chalk) and dirty 
white ; arms the same, but darker, with occasionally a light-colored 
joint; arm-spines pale brown, with one 
or two darker rings; underneath inter- 
brachial spaces tawny brown; darker 
along the genital slits; mouth-parts and 
under arm-plates white; the arm-plates 
and mouth-shields with a few specks of 
various tints of brown. 


Variations. — A young one, with a 
disk 8™" in diameter, had arms 18™™ 


long. The disk-scales were large, about 


Ophionereis porrecta. (Lower side.) 


d, mouth-papillz ; ¢, inner point of mouth angle ; 40 to a square mm., and among them 


q, tentacle-scale. 


could plainly be recognized the primary 
plates; the radial shields were conspicuous, though small, and were 
separated by a wedge of two or three scales; the upper arm-plates 
were very nearly circular, and overlapped each other; the lower arm- 
plates were shield-shaped, with an angle within, and a wide, straight 
outer side, and were entirely separated by the encroachment of the 
side arm-plates. The other parts were as in the adult, except that the 
side mouth-shields were proportionately larger. In a specimen with a 
disk of 5°", the upper arm-plates were shaped nearly as in the adult ; 
the under arm-plates were tawny red. Among the young the radial 
shields were commonly bordered with dark brown, with a white centre. 
The other colors varied chiefly in intensity. 

The locality of these specimens has unfortunately been lost; but 
they are believed to be from the Atlantic coast of America, and are 
therefore included here. The species is distinguished from others by 
the great length of the arms, the shortness of the arm-spines, and the 
general robustness of the structure. 


LIST OF SPECIMENS. 


= 


Nature of 


Number. Number. of Spec. Collected. Specimen. 


Catalogue | Original | Number ocality? When Whence obtained. 
| | 


Museum of Comparative Zoology. 
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Ophionereis dubia Lyman. 


Ophiolepis dubia Muu. & Troscn. Syst. Asteriden, p. 94. 
Savieny. Descer. de /Egypte (Audouin). 1809. Pl. 1, Figs. 3! 31. 


The plate of Savigny is most excellent, and gives all the details of 
the genus and species. The specimen doubtless came from the Red 
Sea, as the species is not found in the Mediterranean. 


LIST OF SPECIMENS. 


Catalogue | Original | Number When * Nature of 
Number. |Number.| of Spec. Locality. Collected, | Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 
434 | Pa | 2 RedtSeas Gaen 8 | sats cay. Jardin des Plantes. | Alcoholic. 
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OPHIOPSILA Forsss. 


Type or THE GENUs, O. aranea. 


Disk covered with very minute, overlapping, smooth scales. Radial 
shields small, or else quite covered. Teeth. Tooth-papillea. <A few 
side mouth-papillz. Arm-spines short, flattened, rather rough, numer- 
ous, arranged along sides of side arm-plates. Inside tentacle-scale very 
long, like a spatula. Lower arm-plates faintly indicated and sunken, 
making a groove in which lie the long tentacle-scales. Two genital 
slits beginning outside the mouth-shields. 


SPECIES HEREIN DESCRIBED. 


O. Riiset. 
O. aranea. 
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Ophiopsila Riisei Lirxry. (Figs. 16, 17.) 
Ophiopsila Riisei LUTKEN. Addit. ad Hist. Oph., p. 136. 1859. 


Special Marks. — Arm-spines, six or seven. In the adult, many of 
the upper arm-plates split in two. Color, in alcohol: gray, with fine 
black specks. 


Description of a Specimen. — Diameter of disk, 8.6"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 3"; width 
of arm without spines, 2™. For length of arm, see Variations. Dis- 
tance from outer side of mouth-shields to inner points of tooth-papille, 
to that between outer corners of mouth- 
slits, 1.6: 1.6. Mouth-papille, six to each 
corner of the mouth, of which the outer 
one is a minute tubercle, scarcely percep- 
tible ; the two inner ones on either side 
large, flat, and square. Tooth-papille in an 
irregular bunch, about nine in number ; 
lowest ones smallest, and placed more out- 
ward. Teeth five, four upper ones broad, 
short, thick, even, squarish ; lowest one narrower, and more like a large 
tooth-papilla. Mouth-shields broader than long, oval diamond-shaped, 
with a peak within; the outer side curved, and the lateral ends more 
or less truncated ; length to breadth, .7:1. Side mouth-shields scarcely 
to be seen, even in dried specimens. They seem to run along the inner 
side of the mouth-shield, but are extremely narrow, and are often quite 
confounded with the surrounding parts. Un- 
der arm-plates broader than long, slightly 
separated, nearly rectangular, but a little 
wider without than within; length to 
breadth (fifteenth plate), .5:.7. Upper 
arm-plates broader than long, nearly oval, 
somewhat angular, however, at the corners ; 
many of them broken lengthwise in two 
pieces; the first six or eight plates are 
proportionately smaller, narrower, and more 
rounded than those just beyond ; length to 
breadth (third plate), .5:.7; (twenty-third 
plate), 6:1. Disk-scales covered with a thick skin, so that they are 
not easy to see, even in a dried specimen ; about 150 to a square mi. 
where they are finest ; over the places of the radial shields, somewhat 
coarser, Arm-spines usually six, near the disk seven ; cut square off at 


Ophiopsila Riisei. (Upper side.) 


Ophiopsila Riisei. (Lower side.) 
q, tentacle-scal+ 5; 0, genital opening. 
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the end; lengths to that of under arm-plate (thirteenth joint), .5, .4, .4, 
4, .5,.8:.5. Outside tentacle-scale minute, flattened, spiniform ; length of 
inside scale to that of under arm-plate, 1:.5. Color, in alcohol: nearly 
uniform pale brownish-eray, with numerous specks of black pigment on 
the back and interbrachial spaces of the disk, and on the upper arm- 
plates; mouth-parts nearly white, with a black speck on each mouth-shield. 


Variations. — The coloration in alcoholic specimens is nearly uni- 
form, and the other characters vary little. A specimen with a disk of 
8™™, had arms 100" long. This may be considered an average pro- 
portion. Almost always the tips of the arms are broken off The 
largest specimens have a disk of over 11". 

O. Riisei has been found at St. Thomas by Mr. Riise, but is appar- 
ently not very common there; and the same remark is true of the 
Tortugas Islands, of Key West, and of some other parts of Florida; but 
at Cape Florida it has been taken in the greatest abundance. 
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152 OPHIOCNEMIS. 


OPHIOCNEMIS Mutt. & Troscn. 


Miller and Troschel made a most singular mistake in examining the 
original specimen of Lamarck’s Ophiura marmorata, on which is 
founded this genus, The specimen having shrunk in drying, a small 
crack appeared between the arm-joints and the genital plate, and this 
was taken for a second genital slit, lymg beside the usual one. I had 
an opportunity of closely examining this specimen in the Jardin des 
Plantes. Nevertheless the genus is a good one, on other grounds, and 
stands between Amphiura and Ophiothria. 


Ophiocnemis marmorata Mutt. & Troscu. 


Ophiura marmorata LAMARCK. An. s. Vert., II. p. 543. 
Ophiocnemis marmorata MUuu. & Troscu. Syst. Asterid., p. 87. 


The original, in the Jardin des Plantes, is stated to come from the 
“Mers Australes,” and was brought by Peron and Lesueur, in 1803. 


LIST OF SPECIMENS. 


Catalogue | Original | Number | When inede Nature of 
Number. | Number.| of Spec. Locality. | Collected. Whence obtained Specimen. 
Museum of Comparative Zodlogy. 
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OPHIOTHRIX Mitt. & Troscn. 


Tyre or THE GeENUs, O. rosula Forbes. 


Disk with thorny grains, very short spines crowned with thorns, or 
spines with thorns at the sides and top. Radial shields large, triangu- 
lar swellings, each bounded on its two inner sides by ridges in the skin 
of the back. Tooth-papilla. Teeth. No mouth-papille. Spines nu- 
merous (often three times as long as the joints), flattened, glassy, 
thorny, having a central tube with slender side tubes from it. A 
small, spine-like tentacle-scale. No radial scales. The base of the jaw 
pierced with a hole, from a want of perfect union between the two 
pieces of the mouth-frames. Interbrachial spaces swelled out like 
lobes. Two genital slits beginning outside the mouth-shields. Outer 
arm-joints with hooks. 


GROUPING OF SPECIES HEREIN DESCRIBED. 


. rosula. 
. Orstedii. 
. Swensonii. 


. magnifica. 
. virgata. 


Disk closely beset with stout, longer and shorter spines, 


Disk with long, slender spines, 


. angulata. 
: , : ; . volacea. 
Disk usually beset with short, forked, and with long, slender spines, sohoriine 
. dumosa. 


. lineata. 


(855) 
SESESESES SSESISIS 


Disk with fine, thorny grains ; upper arm-plates regularly hexagonal, 

Disk and radial shields closely beset with spiny cylinders ; thorny grains ) 0. 
on upper arm-plates, 

Disk scaled, and sparsely beset with thorny grains, O. propinqua. 

Disk beset with thorny stumps; radial shields closely covered with grains, O. Cheneyi. 

Disk and radial shields as in the last; upper arm-plates regularly angu- ) O. longipeda. 
lar ; arms very long, ij 


demessa. 
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Ophiothrix rosula Forsss. 


STELLA SCOLOPENDROIDES ; Rosula scolopendroides Linck. De Stel. Mar., p. 52, Pl. XXVI. 
Fig. 42. 1733. 

Asterias fragilis O. F. Mitier. Zool. Dan., p. 28, Pl. XCVUI. 1789. 

Ophiura fragilis et O. tricolor LamK. Hist. Anim. s. Vert., II. p. 546. 1816. 

Ophiocoma rosula Forses. Brit. Starfishes, p. 60. 1841. 

Ophiothrix rosula Forses. Linn. Trans., XTX. p. 151. 1842. 

Ophiothrix fragilis, O. echinata, O. tricolor, et O. Férussacii Miu. & TRoscu. Syst. Asteriden, 
pp- 110-112. 1842. 


LIST OF SPECIMENS. 


Catalogue | Original | Number . When Ps F Nature of 
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Museum of Comparative Zoology. 
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392 Sine || aun ol@ettesmtrancenwes | 7) Smear ces T. Lyman. 6 
418 oo || o6 | Oram, Neem 9 Poaic co core Jardin des Plantes. as 


Ophiothrix Orstedii Lirxen. 


Ophiothrix Orstedii LitKeN. Vidensk. Meddelelser. Jan., 1856. 
Ophiothrix Orstedii LU1KEN. Addit. ad Hist. Oph., p. 149. 


Special Marks. — Bluish or greenish, with cross lines of white on 
arms, above. Spimes on disk slender and rather long. 


Description of a Specimen. — Diameter of disk, 8"; outer edge of 
mouth-shield to outer corner of opposite mouth-slit, 3.6"; width of 
arm without spines, 2.7"; leneth of arm about 58"; distance from 
outer edge of mouth-shield to the points of the tooth-papille, to 
that between the corners of the mouth-slits as 1.6: 1.6. Tooth- 
papille arranged in six horizontal rows, three in each row, except the 
lowest one, which has usually only two; they have the appearance of 
a bundle of small spines, soldered compactly side by side ; the papillz 
on the sides of each row project towards the centre of the mouth more 
than the middle one does. Teeth five, the highest small and somewhat 
pointed ; lowest evidently made of soldered tooth-papilla. The mouth- 
shields are closely soldered with the surrounding parts, so that it is 
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hard to distinguish their true outlines; they are nearly oval, with a 
slight peak towards the mouth; length to breadth as .6:1 or .8: 1. 
Madreporic mouth-shield longer, larger, and more swelled than the 
others ; length to breadth as 1:1. Side mouth-shields soldered closely 
with surrounding parts, slender and wedge-shaped, their broadest end 
being toward the arm; they run along the inner sides of the mouth- 
shield, and nearly meet at its immer points; leneth to breadth, .6 :.4, or 
.8:.4; as the madreporic mouth-shield extends inwards, the side mouth- 
shields are here reduced to small triangular pieces on each side. Gen- 
eral form of under arm-plates square, but broader than long ; the first, 
second, third, and fourth somewhat compressed sideways, and varying a 
little in their proportions ; the rest of the plates, even near the tip of 
the arm, nearly uniform in shape, each separated a little from its neigh- 
bors, the outer side a slightly re-entering curve, the lateral sides curved 
a little, the inner side not well defined, but nearly straight ; leneth to 
breadth (ninth), .7: 1; about two thirds the length of arm, .6: .6. 
Upper arm-plates covered, like those on the sides, with skin ; their out- 
lines can only be seen in dried specimens; there are four sides, of 
which the outer is curved, the two lateral straight, and the inner 
straight, but so short that the plate looks like a short wedge, with the 
point towards the disk ; the first three or four plates vary in size, but 
are all small, the imnermost often so small that the side arm-plates 
nearly or quite meet above; the plates beyond larger; length to 
breadth as follows: second plate, .6:.8, or .4:.6; seventh, .8:.8; inner 
side of seventh plate, .4™" ; the outer edge of each is slightly higher 
than the next plate, but does not overlap it. Disk, above, the large 
radial shields are nearly or quite naked ; the rest of the back takes the 
form of a ten-rayed star, with a small centre; the brachial rays are 
narrow, and separate each radial shield from its mate ; the interbrachial 
rays are wider, and separate the pairs of radial shields ; both are beset 
with spines; the measures are as follows: diameter of centre of star, 
2.4™; length of brachial ray, 3"™; breadth of same, .4™™ ; breadth of 
interbrachial ray close to centre, 1", or 1.2"; width of radial shield 
at outer edge, 1.4™™ to 1.8™"; length of the same, 2™ to 2.2™; the 
brachial rays are of even width till near the base of the arm, where 
they contract; each bears a single row of about five long, tapering 
spines ; the interbrachial rays are of even width till near the edge of 
the disk, where they grow wider, and pass over the edge to the under 
surface of the disk ; the spines long and tapering, irregularly placed in 
three longitudinal rows, each of seven or eight; radial shields quite 
smooth, sometimes with a single spine. The spines of the brachial rays 
have a length of 1.2" to 1.6™™ ; those of the interbrachial rays, 1”™ to 
12°". The second jomt bears only two small, nearly equal, slender 
spines, having a length to that of the under arm-plate as .8:.8. Third 
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joint, four small, slender spines, whose length to that of the lower arm- 
plate is as .8:.8; fourth joint, five spines, 1, 1, 1, 1, .8:.8; fifth joint, 
five spines, the upper ones much the longest ; sixth joint, nine spines, 
four upper ones, 2.8, 2.6, 2.2, 1:.8. Arm-spines of the seventh jomt 
have a length, compared with that of the under arm-plate, as follows : 
(beginning above), 2.8, 2.8, 2.8, 2.8, 2.2, 1.6, 1, .8, .6:.8; there may also 
be a short supplementary spine on one side above the upper long one. 
Seventh joint may also have only eight spines; eighth, eight spines, 
four long, four short; ninth, seven spines, two long, two middling, three 
short; tenth, eight spines, viz., 2, 2.8, 2.8, 1.6, 1.2, .8, .6, .4:.8; eleventh, 
seven spines, three long, four short; fifteenth joint, 2.4, 3.8, 3.8, 1.6, 1.2, 
8, .5:.8. In the neighborhood of the twenty-fifth joint, the spines are 
only six, and have a length to that of the lower arm-plate as follows: 
3.6, 3.6, 1.2, 1, .6,.4:.8. The longer spines, near the base of the arm, 
have on either edge from four to nine sharp thorns. The spines on the 
disk are rather less flattened and more slender, and have one or two 
thorns on each edge. The spinous rays of the back of the disk m an 
alcoholic specimen are dark cobalt blue, with a greenish hue ; radial 
shields the same, but lighter; tooth-papille white ; mouth-shields, side 
mouth-shields, under arm-plates, and side arm-plates, very light cobalt 
blue, with a greenish tinge, irregularly edged and speckled with white. 
Upper arm-plates bluish green mottled with white ; between the joints 
a triple line, consisting of a dark line, with an irregular white one on 
-each side. Arm-spines transparent greenish-blue, with purplish ends. 
Interbrachial spaces underneath similar to upper surface. 


Variations. — The color in alcohol is about the same as that of the 
living animal; it is either bluish or greenish. The young show the 
oblong scales of the disk very distinctly. 

The white cross lines on the arms easily distinguish this species 
from O. magnifica, which, moreover, is larger, and has much stouter 
spines. It is the most abundant species of Florida and the West 
Indies. 
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LIST OF SPECIMENS. 
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Ophiothrix Suensonii Lirxen. 


Ophiothriz Suensonii LUTKEN. Vidensk. Meddelelser. Jan., 1856. 
Ophiothrix Suensonii LUTKEN. Addit. ad Hist. Oph., p. 148. 


Special Marks. — Arm-plates as long as broad. Only about five arm- 
spines ; upper one very long and slender. Color reddish, with a stripe 
of dark purple along arms. 


Description of a Specimen. — Diameter of disk, 7.5"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 3.5™™ ; 
width of arm without spines, 1.5"; length of arm, 68"; distance 
from outer side of mouth-shield to inner points of tooth-papille, to 
that between outer corners of mouth-slits, 1.7: 1.7. Tooth-papille, 
eighteen, arranged in an oval figure, those outside longest, those in 
middle shorter ; each outside row has six. Teeth four, upper one long- 
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est; rather thick, with rounded cutting edge. Mouth-shields very wide, 
short heart-shaped, with outer side straight, and a little peak within ; 
length to breadth, .5:1. Side mouth-shields short triangular, with cor- 
ners rounded, meeting within. Under arm-plates as long as broad, 
outer side longer than inner, corners rounded, a re-entering curve on 
lateral sides, where tentacle-scale comes; length to breadth (eighth 
plate), .7:.7. Side arm-plates strongly developed, and bearing stout 
projections to carry the arm-spines. Upper arm-plates about as lone 
as broad; outer side strongly curved; inner side straight, and much 
shorter than outer; laterals straight and sloping; length to breadth 
(seventh plate), .7:.7. Disk with naked radial shields ; brachial rays 
very narrow; on them and on the interbrachial rays and centre are 
scattered spines, long, thin, flattened, usually ending in a rather sharp 
point, about 2.2" in length, with about eight thorns on each edge. 
Radial shields presenting without an acute angle, terminating in a 
rounded peak ; length to breadth, 2.5:1.4. Interbrachial spaces below 
with a few spines of same character as those above, but much shorter. 
Arm-spines five, sometimes six, upper one commonly much the longest ; 
slender, sharp, somewhat flattened, with about nine thorns on each 
edge ; ninth joint, five spines; lengths to that of under arm-plate, 4.5, 
3.5, 2.8, 1.5, .2:.7; the minute lowest spine becomes a hook very near 
base of arm. The spines near the end of the arm are extremely long 
and slender. Tentacle-scales flat, rounded at point, of about same size 
as lowest arm-spine. Color, in alcohol: above, disk pale purplish, with 
outer ends of radial shields yellowish ; along outer side of radial shields 
a narrow, raised edge of white ; a broad band of very dark purple run- 
ning along each arm, continued along brachial rays, and ending at 
centre of disk; side arm-plates mixed yellowish and purple ; below, 
interbrachial spaces purplish, with fine cross lines of white; a broad 
band of light purple, bordered on either side by light, running whole 
length of arm; arm-spines white. 


Variations. — In a specimen with a disk of 4°”, the spies on the 
disk were fewer, and were mostly confined to the centre ; those on the 
interbrachial spaces below were merely minute points; the lower arm- 
plates were longer, and their corners less rounded. In better preserved 
specimens the ground color was a dull lake-red (yellow ochre and red). 

This species is very distinct from others of America in having the 
arm-plates as long as broad, and only four or five very long, slender 
arm-spines. 
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LIST OF SPECIMENS. 
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Ophiothrix magnifica Lymay. 


Ophiothrix magnifica LyMAN. Proceed. Boston Soc. Nat. Hist., VIL. p. 254. 1860. 


Special Marks. — A large species ; back of disk closely spined ; arm- 
spines stout, round, somewhat tapering ; color bluish. 


Description of a Specimen. — Diameter of disk, 12.5" ; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 5.6"; width 
of arm without spines, 2.7°™; length of arm, 70™; distance from outer 
side of mouth-shield to inner points of tooth-papille, to that between 
outer corners of mouth-slits, 2.4: 2.4. Tooth-papille about thirty-six, 
arranged in two rows of about ten each, which diverge from above 
downward, and are filled in between by smaller papillz ; the papille 
grow shorter and smaller from above downward. Teeth six, squarish, 
moderately stout, with rounded cutting edge ; uppermost one thin, and 
so tapering as almost to be sharp. Mouth-shields small, almost circular ; 
length to breadth, 1: 1.2. Side mouth-shields meeting within. Under 
arm-plates covered with thick skin, and closely joined, so that their 
outline is indistinct ; im form irregular oval; outer side longer than 
inner, and slightly re-entering; lateral sides well rounded; length to 
breadth, .7: 1.3. Upper arm-plates small, with a strong median ridge ; 
diamond-shaped, with outer angle much rounded, lateral angles sharp, 
and inner angle very slightly truncated ; length to breadth (thirteenth 
plate), .7: 1.2. Brachial and interbrachial rays of disk closely beset 
with round, stout, tapering spines, of very even length; they are coy- 
ered with minute thorns, and terminate in a rather blunt crown of 
them; these spines have usually a length of about 1.37". Radial 
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shields much obscured by surrounding spines, but bearing only a few 
small spines themselves; length to breadth, 3.5: 1.7. Arm-spines stout, 
rather blunt, rounded, slightly and regularly taperimg, deeply corru- 
gated lengthwise, bearing many small, blunt thorns; upper spines 
scarcely flattened at all; second and third spines usually longest and 
stoutest ; eleventh joint, eight spies; lengths to that of under arm- 
plate, 2.4, 2.6, 3.1, 2.1, 2.1, 1.5, .9, .5:.7. Tentacle-scales distinct, flat, 
rounded at their outer end. Color, in alcohol: above, disk dull indigo- 
blue (cobalt and indigo-blue) ; arms the same, but banded with lighter ; 
usually two or three joints to each band ; arm-spines faint blue ; below, 
interbrachial spaces a little hghter than upper surface ; under arm-plates 
variegated with cross lines and specks of white, and of darker and 
lighter blue, giving the arm a banded appearance. 


Variations. — The general color may incline more to greenish-blue, 
or, on the other hand, to purplish-blue ; and the marking of the under 
arm-plates may form more or less distinct bands. The largest specimen 
had the disk 14™™ in diameter, and some of the spines on the disk as 
long as 2.1". Many of the arm-spines were tipped with white. 

This very beautiful Ophiothriz belongs to the group which has only 
long spines on the back of the disk; it differs from O. Orstedii in 
greater stoutness and shortness of the disk-spimes, and in more cylin- 
drical arm-spines; it has more and shorter spines than O. Suensonii, 
and is larger than either of these species. 


LIST OF SPECIMENS. 


Catalogue | Original | Number 3 When . Nature of 
Number. | Number.| of Spec. Locality. | Collected. | Whence obtained. Specimen. 
Museum of Comparative Zoélogy. 
150 | 1043 | 1. | Peru. Meteote eicosc | Mr. Raymond. | Alcoholic. 


Smithsonian Institution. 
1043 Bie | | {<1 1 a metres eee | Mr. Raymond. | Alcoholic. 
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Ophiothrix virgata Lymay. 


Ophiothrix virgata LyMAN. Proceed. Boston Soc. Nat. THist., VIL. p. 82. 1861. 


Special Marks. — Disk beset with slender spines. Arms twelve times 
as long as the diameter of the disk; alone their upper side, a clear 
white line, bordered by a narrow blue one on each side. 


Description of a Specimen. — Diameter of disk, 6"; width of arm 
without spines, 1"; length of arm, 75"™. Tooth-papill thirteen, in 
horizontal rows of two or three ; lowest ones the smallest. Teeth four, 
very thick and stout, standmg close together. Mouth-shields heart- 
shaped, with a pretty distinct pot inward, broader than long ; length 
to breadth, .8:1. Side mouth-shields meeting nearly, or quite, within. 
Under arm-plates four-sided, with cleanly rounded corners ; length to 
breadth (twelfth plate), .6:.7. Upper arm-plates wider without than 
within, outer side cleanly curved, lateral sides a little re-enteringly 
curved, and sloping towards the centre of the arm; length to breadth 
(eighth plate), .7:1. Disk above and below pretty closely covered 
with short, tapering, thorny spines, the longest 1™ in length, which 
nearly obscure the scaling of the disk, which may be distinguished 
through the skin. Radial shields nearly naked, separated by a single 
line of spmy scales ; length to breadth, 1.8: 1.2. Arm-spines six, slen- 
der, not swelled at the point, upper one commonly longest ; lengths to 
that of under arm-plate, 1.7, 1.7, 1.4, .9, .6,.5:.6. Tentacle-scales very 
distinct, round. Color, in alcohol: above, pale blue on the disk, the 
radial shields with a speck of white at their outer ends; arms obscurely 
banded with paler and darker blue; along the middle of the arm, a 
clear line of white, bounded by a narrow blue line on each side ; below, 
interbrachial spaces pale blue, the rest nearly white. 

Ophiothrix spongicola must be quite near this species, but its arms 
are much shorter, and the pattern of color different. 


LIST OF SPECIMENS. 


Catalogue | Original Number A When a Nature of 
Number. | Number. of Spec. Locality. | Collected. | Whence obtained. Specimen. 
Museum of Comparative Zodloyy. 
337 | one | 1 | Kingsmills Islands. | rages | A. Garrett. | Alcoholic. 
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Ophiothrix angulata Ayres. (PI. Il. Figs. 1-3.) 


Ophiura angulata Say. Journ. Phil. Acad., V. p. 145. 1825. 
Ophiothrix angulata AYRES. Proceed. Boston Soc. Nat. Hist., IV. p. 249. 
Ophiothrix hispida AyRES. Proceed. Boston Soc. Nat. Hist., IV. p. 249. 


Special Marks. — Pale bluish, with a white line along arms, and 
bands across them. Disk about 6.5"™. Arm-spines numerous; often 
ten or eleven near base of arm. About eighteen tooth-papille. 


Description of a Specimen. — Diameter of disk, 6.4"™ ; outer side of 
mouth-shield to outer corner of opposite mouth-slit, 2.8°™ ; width of arm 
without spines, 1.5"; length of arm, 38.4"; distance from outer side 
of mouth-shield to inner point of tooth-papille, to that between outer 
corners of mouth-slits as 1.6: 1.4. Tooth-papille like a bunch of short, 
stout, blunt spines, soldered by their sides ; arranged in five horizontal 
rows, of which the three highest have each four spines, the lowest one 
or two, and the other three; papillz often irregularly placed, not in 
rows ; the papillae on the sides of the rows project more towards centre 
than do the middle ones. Teeth four, highest smallest, all thickened so 
as to touch, or nearly touch, each other. Mouth-shields closely soldered 
with side mouth-shields and with surrounding parts; in shape nearly 
oval, with a slight peak towards mouth; length to breadth, .6:1; 
madreporic shield larger. Side mouth-shields closely soldered with sur- 
rounding parts, in shape elongated triangular. Under arm-plates some- 
what square; outer side a little re-enteringly curved ; laterals rather 
strongly curved; inner side nearly straight; plates pretty closely sol- 
dered with each other and with surrounding parts; innermost. plate 
small, nearly heart-shaped, with its joint imward ; second plate contracted 
at its inner end; general form of other plates square, till near tip of 
arm, where they gradually get more elongated, their lateral sides 
straighter, and their outer sides more strongly re-entering ; length to 
breadth (seventh plate), .5:.6 ; about two thirds the length of the arm, 
4:.2; close to tip of arm, same proportion, but plates smaller, the 
breadths as above given ; show also the lengths of the outer sides ; the 
breadth of the inner side of the seventh plate is .4™. Side arm-plates 
covered with skin, so that their outlines are obscured, ridge bearmg 
arm-spines, hieh, narrow, and of even width. Upper arm-plates pretty 
clearly marked, at base of arm; each has four sides, an outer, much 
curved, an inner, very short, and two lateral, nearly straight ; inner side 
very short, so that plates seem like wedges, with their pomts turned 
inward ; first two or three plates shorter than those that follow ; plates 
near point of arm much elongated ; length to breadth as follows : first 
plate, .6 :.6 ; sixth plate, .6:.8; about two thirds the length of the arm, 
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.6:.4; close to tip of arm, plates longer in proportion. Along the mid- 
dle of each plate runs a ridge, and there is therefore a continuous ridge 
from the base to the point of the arm. Disk, above, with a raised star 
of ten rays and a small centre ; interbrachial rays high and broad, with 
a width of 1.2" near centre of disk, and of 1.6™™ at its edge ; closely 
beset with very small, short spines, ending in a triple fork ; about 34 
spies to a square mm.; interbrachial rays, meeting in middle of disk, 
make a centre to the star, having a diameter of 2™ ; brachial rays very 
low and narrow, and tapering to a point before reaching edge of disk ; 
greatest width, .2"™ ; each bears a single row of forked spines. Radial 
shields, length 1.6", greatest width 1™™; each has about twelve scat- 
tered, forked spines. Besides short, forked spines, there are on the 
back of the disk a few longer, thorny spines, having a length of .8"", or 
1™™, Jnterbrachial spaces below have a triangular patch of close-set 
spines, which is a continuation of the interbrachial ray from above, 
this patch is bounded by a stripe of bare skin, .8"", which runs along 
the edge of the genital slits to the mouth-shields. _Arm-spines, number 
of spimes and lengths compared with those of the under arm-plates: 
second joint, two spines, .4, .4:.6; third joint, four spines, .4, .4, .6,.6:.6; 
fourth joint, six spines, .4, .6, .6, .8, .8, .8:.6; fifth joint, eleven spines, 
1.6, 1.6, 1.6, 1.2, 1.2, .8, .8, .8, .6, 4, .2:.6; sixth joint, ten spines, longest 
one 2™ ; seventeenth joint, six spines, 1.4, 2.8, 1.4, .6, .4,.2:.6; three 
fourths out on arm, five spines, 1.4, 2, .8, .4,.4:.4; the lowest spine has 
here the form of a heavy knife, bearing two or three hooks on its edge ; 
these hooks continue inwards to about the fiftieth joint from the tip, 
where they gradually take on the form of true spines; at the tip of 
arm, four spines, the lowest a hook. The longer and stouter spines, 
near base of arm, have usually a thorny, rather blunt end, and twelve 
or fifteen thorns on each edge. Tentacle-scales, from base of arm quite 
to the tip there is a small, stunted spine, with two or three thorns at its 
end, which answers to the tentacle-scale. Color, in alcohol: general 
tint, a faded, grayish cobalt blue; under arm-plates and mouth appa- 
ratus yellowish-white ; arms banded with darker blue; interbrachial 
spaces on back of disk darker than brachial spaces; a light lne run- 
ning along upper side of arm. 


Variations. — The differences in color of this species, when living, 
are very great. According to colored drawings of about twenty varie- 
ties, belonging to Professor Agassiz, the disk may be various shades of 
vermilion, pink, purple, blue, dull green, brown, and yellow ; the radial 
shields seem always to differ from the rest of the disk; the ground 
color of the arms, also, is usually different from that of the disk, and 
varies quite as much; the arms are always banded. In alcohol the 
color has always a faded look, the specimens being either whitish, or 
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else dull green or blue. The young, with a disk of 3™™, have arms 
16™- in length ; the disk is already closely covered with small spines, 
each bearing a crown of three long, sharp thorns; the arm-plates are 
proportionately longer than in the adult, and the arm-spines have rather 
longer thorns. Very often the adult has only spines of the smaller sort 
on the disk. Some specimens have the disk as large as 7"™. 

O. angulata bears some resemblance to O. violacea ; the latter, how- 
ever, has not banded arms, and has no such variety of coloration when 
living; moreover, O. angulata is smaller, has under arm-plates pro- 
portionately longer, arm-spines commonly more numerous, and about 
eighteen tooth-papille, while O. violacea has as many as thirty. It 
differs from O. spiculata and O. dumosa in fewer tooth-papillz, shorter 
arm-spines, and in being a smaller species. 


LIST OF SPECIMENS. 


| 
Catalogue | Original | Number F When F Nature of 
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Ophiothrix violacea Mit. & Troscu. 


Stella marina minor echinata purpurea? SLOANE. Voy. to Jamaica, p. 272, pl. 244, f. 8,9. 14725. 
STELLA SCOLOPENDROIDES ; Jamaicensis purpurea? Linck. De Stel. Mar., p. 51. 1733. 
Ophiothrix violacea Mii. & Troscu. Syst. Asterid., p. 115. 1842. 

Ophiothrix caribaea LUTKEN. Vidensk. Meddelelser. Jan., 1856. 

Ophiothria Kréyeri LUvKeN. Vidensk. Meddelelser. Jan., 1856. 

Ophiothrix violacea LUTKEN. Addit. ad Hist. Oph., p. 150 1859. 


Special Marks. — Dark-purplish blue, with a white line along the 
arm. Small, forked spines on the disk, with a few long ones. 


Description of a Specimen. — Diameter of disk, 10"; from outer 
a ? ) 
side of mouth-shield to outer corner of opposite mouth-slit, 4"; width 


of arm without spines, 2.3"; length of arm, 62"; distance from outer 


side of mouth-shield to inner points of tooth-papille, to that between 


— 


outer corners of mouth-slits, 2: 1.7. Tooth-papillae arranged in an oval 
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figure, about thirty in number; those on sides larger and longer than 
central ones; lowest ones smaller, and more rounded and spine-like ; 
upper ones larger and more flattened. Teeth three, thin, delicate, flat- 
tened, squarish. Mouth-shields diamond oval, with an angle inward 
and a curve without; length to breadth, 7: 1.2; madreporice shield 
larger than others, and rounded. The two plates that joim the outer 
side of the mouth-shield, making thus a bridge between the inner ends 
of the genital slits, are quite conspicuous. Side mouth-shields triangu- 
lar, elongated, nearly meeting within mouth-shield proper; they are 
closely soldered with surrounding parts, and are hard to see except in a 
dry specimen. Under arm-plates broader than long, with a strongly 
re-entering curve on outer side; inner side nearly straight; lateral 
sides curved, or shghtly angular; plates near base of arm have their 
outer side raised a little above succeeding plate ; plates within margin 
of disk narrower, and more closely soldered to each other than those 
beyond ; length to breadth (fourteenth plate), .7: 1; about two thirds 
out on arm, plates nearly square, a little longer, however, than broad, 
with a re-entering curve in outer side, though less strong than in the 
plates near base of arm. Side arm-plates encroaching so much above 
as nearly to meet each other, even near base of arm. Upper arm-plates 
short diamond-shaped, with a slight median ridge; outer and inner 
angles more or less rounded ; length to breadth (seventh plate), .7 : 1.2; 
about two thirds out on arm, plates have same general form, but are 
about as long as broad. Disk, above, closely beset with short spines 
without lateral thorns, each, however, crowned with three or four thorns ; 
less numerous on radial shields ; about 56 to a square mm., where they 
stand thickest. Towards centre of disk a few longer spines, like those 
of arms, but more slender and shorter. Below, interbrachial spaces 
covered with spines somewhat longer than the short ones above. Ra- 
dial shields beset with scattered spies; length to breadth, 2.4:1; 
their interbrachial side is strongly curved; their brachial side nearly 
straight, or a little re-enteringly curved ; where they meet, just at their 
outer end, they have a slight protuberance ; for the rest of their length 
they are separated by a tapering brachial stripe. Arm-spines about 
eight, long and slender; largest ones with fifteen to twenty thorns on 
each edge; lengths to that of under arm-plate as follows: (seventh 
joint,) 2.5, 3, 2.7, 2.3, 1.6, 1.6, .5:.7. Sometimes there are as many as 
eleven spines, but the additional ones are very short, and are the low- 
est. About half-way out on arm six spines, lowest one broad and flat, 
with hooks on its edge ; four upper ones long. Tentacle-scale minute, 
sharp, conical, usually simple, sometimes with a crown of two or three 
microscopic thorns. Color, in alcohol: above, bluish purple; along 
median line of arm, a narrow stripe of clear white, bounded each side 
by a dark stripe ; two fine white spots on lateral corners ; arm-spines 
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with a purplish tint ; below, chewing apparatus yellowish, mouth-shields 
white, speckled with purplish blue ; under arm-plates the same, but, in 
addition, bordered with pale purplish-blue ; interbrachial spaces finely 
mottled with white and purplish blue. 


Variations. — The color differs chiefly in being darker or paler; in 
the former case, the white spots on the upper arm-plates may be oblit- 
erated, and even the longitudinal white line become quite faint. Often 
the under arm-plates are white through the centre, while the lateral 
sides are dark blue. The proportions of disk to arms present such 
differences as the following: 9:55, 10:44, 7.5:42,5:23. Dr. Liitken 
gives a measurement as high as 10:80. The average of seven meas- 
urements of the length of under arm-plates compared to that of longest 
arm-spines, near base of arm, was .7: 3.1; the extremes were .6:3 and 
.8: 3.2. The spines on the upper surface of the disk vary somewhat m 
number and also in the length of their thorns; those below vary very 
much in number, being sometimes closely set, sometimes almost want- 
ing, sometimes thorny, sometimes smooth. The side mouth-shields 
sometimes quite meet within. 

This species is apparently much more common at St. Thomas and the 
neighboring islands than in Florida. Certainly in Key West it is com- 
paratively very rare. It is distinguished from other species as follows: 
from O. Orstedii, by short, forked spines of disk, and different pattern 
of color in alcohol; from O. Swensonii, by short, forked spies of disk, 
and a white median line along arm, instead of a dark one ; from O. 
lineata, by more slender and numerous arm-spines, and by short, forked 
spines of disk ; from O. angulata, by greater size (7™" diameter of disk, 
corresponds in O. angulata to about 10" in O. violacea), by fewer 
long spines on disk, and by a much darker pattern of color, when in 
alcohol. 
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Ophiothrix spiculata LeConre. 


Ophiothrix spiculata J. L. LreConte. Proceed. Phil. Acad., V. p. 318. 1851. 
Ophiothrix spiculata LUrKEN. Addit. ad Hist. Oph., p. 151. 1859. 


Special Marks. — Pale cobalt-blue in alcohol ; longest arm-spines to 
under arm-plates as 3.1:.6. Disk sometimes as large as 11.5" ; speci- 
mens variable. 


Description of a Specimen. — Diameter of disk, 9"; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 4" ; width 
of arm without spines, 2"; length of arm, 51"; distance from outer 
side of mouth-shield to inner points of tooth-papillx, to that between 
outer corners of mouth-slits, 2:2. Tooth-papille, lowermost ones 
rounded, small, stout, making a cluster of about twelve ; between this 
cluster and the teeth there are six very large, stout papille arranged 
in pairs. Teeth five, flattened, squarish, with rounded edge unusually 
stout and thick; uppermost one smaller and more tapering. Mouth- 
shields broader than long, with a slight peak inward ; without, rounded ; 
length to breadth, .8: 1.4. Side mouth-shields meeting within. Under 
arm-plates broader than long, inner side shorter than outer, outer side 
a little re-enteringly curved, inner side nearly straight, lateral sides 
irrecularly curved, outer corners strongly rounded ; length to breadth 
(eleventh plate), .6:1; first four or five plates smaller and more square. 
Upper arm-plates with a median ridge, diamond-shape, with lateral cor- 
ners acute, outer corners rounded, and inner corner truncated ; length 
to breadth (third plate), .6:1. Brachial and interbrachial rays of disk 
closely beset with small and large spines, the small being usually about 
4™™- Jong, surmounted by a crown of from three to six thorns, and some- 
times with one or two thorns on their sides ; the large ones are some- 
times as long as 1.7™™, similar in shape to arm-spines, but more slender, 
and bearing from five to eight fine thorns on each edge, and three or four 
at the tip. In interbrachial spaces below, only a few short, scattered 
spines; none at all close to mouth-shields. Radial shields large ; length 
to breadth, 2.5:2; though obscured by the surrounding spines, they 
are themselves nearly naked, bearing only a few short spines, which 
are chiefly on the inner angle ; they touch each other with their outer 
end, which is a little swelled, and has a short, narrow, raised edge. 
Arm-spines near base of arm, usually seven, rather slender, slightly 
tapering ; longest ones with from fourteen to twenty-four fine thorns 
on each edge, and a cluster of still finer ones at the end; upper spine 
most tapering; second one longest, and cut off pretty square at the 
end, as are also the third and fourth spines; second spine often has a 
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length as great as 3.5"™, and sometimes even 3.8""; eighth joint, seven 
spines ; lengths to that of under arm-plate, 3, 3.2, 2.3, 1.5, 1.6, .4:.6. 
Tentacle-scale, instead of being spiniform, is flat and square, ending in 
four or five microscopic points. Color, in alcohol : above, faded cobalt- 
blue, with a brownish tinge towards centre of disk; along centre of 
arm a faint line of lighter; below, interbrachial spaces pale cobalt-blue ; 
other parts the same, but lighter. In the living animal “the body is 
dark fuscous above, and pale beneath ; every fifth ventral plate on the 
arms is sometimes red or brown,” and the apex of the arm-spines is fre- 
quently black (LeConte); or the main color may be greenish, the upper 
arm-plates violet, and every fourth joint red (Dr. Orsted). 


Variations. — Either this species is very variable, or else there are 
two or more species at present confounded under it. The specimen 
above described may be considered as the type ; from which, however, 
there are considerable deviations, both in the armature of the disk and 
the length of the arm-spines. <A specimen with a disk of 8"™ had the 
disk closely covered with short spines, bearing each a crown of from 
three to six thorns; there were no long spines on the disk; the seventh 
arm-joint bore eight spines, whose proportions to that of the lower arm- 
plate were as follows: 1.8, 2.2, 1.8, 1.2, .7, .6, .5, .4:.6. The second spine 
was remarkably flat, and was cut square off at the end; it had thirteen 
thorns on each side. Another specimen, with a diameter of disk of 
11.5"", had from seven to nine spines on the basal joints; the length 
of the three upper ones to that of the lower arm-plates being about 
4.7, 4.5, 4.1:.7. This specimen had the radial shields nearly naked, but 
the rest of the disk pretty closely covered with short and long spines. 
A comparison of the length of the longest arm-spines with that of the 
lower arm-plates gave, in eight well-grown specimens, an average of 
3.1:.6, the extremes being 5:.7 and 2.4:.6. In other words, the disk 
may have many or few spines, and may have either one or two sorts ; 
and the arms may have spines of from four to seven times the length 
of a lower arm-plate, and differmg more or less in shape. A young 
specimen had the disk 2™, arms 10"™, arm-spines .7™", under arm- 
plates .2"™ ; the arm-spines had five thorns on each edge ; the disk was 
thinly covered with short spines; the under arm-plates were longer 
than broad, widest without, and had a notch in their outer side. 

O. spiculata resembles O. violacea and O. angulata, but differs from 
both in the greater proportionate length of the arm-spines ; from OQ. 
Orstedii it is distinguished by different armature of the disk, different 
pattern of coloration, and longer arm-spines. It is further remarkable 
as a variable species. 
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Ophiothrix dumosa Lyrmay. 


Ophiothrix dumosa LYMAN. Proceed. Boston Soc. Nat. Hist., VII. p. 252. 1860. 


Special Marks. — Upper arm-spine longest. Spines on disk of sev- 
eral sizes; stout. Color dull blue. 


Description of a Specimen. — Diameter of disk, 11.5"™ ; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 5"; 
width of arm without spines, 2.2"; length of arm, 72™"; distance 
from outer side of mouth-shield to inner points of tooth-papille, to 
that between outer corners of mouth-slits, 2.5:2.5. Teeth six, squarish, 
thick ; cutting edge a little rounded, sometimes split in two ; upper one 
rather narrower and more tapering. Tooth-papille about thirty-eight, 
arranged in two diverging, principal rows, between which are included 
some smaller ones; these two rows start, just below the teeth, with 
a pair of large, flat papillae, like a tooth split in two; these are followed 
by a similar pair, after which the two rows diverge, growing smaller as 
they pass lower down, and ending in papille no larger than those which 
serve to fill in the middle space ; in each of these principal rows there 
are about nine papille. The arrangement is the same in O. spicu- 
lata. Mouth-shields oval heart-shaped, with a decided peak directed 
inward ; length to breadth, 1.3: 1.8. Side mouth-shields rather nar- 
rower than is common in the genus, meeting within. Under arm-plates 
much broader than long, hexagonal, with angles more or less rounded ; 
first four plates smaller than those beyond, and much more rounded ; 
most of the plates on the first third of the arm are hexagonal, with 


22 
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pretty acute angles ; outer side sometimes a little re-enteringly curved ; 
other sides straight ; length to breadth (twelfth plate), .7: 1.2. Upper 
arm-plates diamond-shaped, with inner angle truncated, lateral ones 
usually acute, and outer one more or less rounded ; on the median line 
a ridge; length to breadth (fifth plate), .7: 1.3. Brachial and interbra- 
chial rays of disk closely beset with stout spines, of several sizes, most 
of them long; the longest 1.7", the shortest .5°". There seem to be 
no such short spines, bearing a crown of slender thorns, and remaining 
permanently small, as in O. spiculata ; but the smaller spines seem only 
partly-grown large ones. The largest are stout and round, and have 
rows of five or six thorns on their sides; they usually end in three 
blunt thorns ; the smaller ones usually are very thick at the base, but 
above the first thorn grow suddenly smaller, and taper to a somewhat 
blunt, thorny end; these have rows of three or four thorns on their 
sides ; the smallest spines are little, stout cylinders, ending in a conical 
clump of nine or ten short thorns; rarely this clump has an even top, 
and not more than six thorns. Radial shields nearly bare, with only a 
few spines on their inner ends and sides; outer ends touching each 
other ; where they overhang the arm there is a short, narrow, raised 
edge, which is white ; length to breadth, 3.2: 1.6. Spines on interbra- 
chial spaces below more slender and scattered, not extending quite to 
mouth-shields. Arm-spines rounded and stout at their bases, tapering 
regularly to a blunt point, but little flattened, ending in a crown of 
short, blunt thorns; thirteenth joint, eight spines; lengths to that of 
under arm-plate, 3.5, 2.2, 2.5, 2.5, 1.8, 1.5, 1, .6:.7. Upper spine always 
longest and stoutest, with rows of about twenty-four minute thorns on 
its sides; it sometimes has a length of 4.5; near base of arm usually 
about 3.8. Tentacle-scales unusually large, though varying somewhat 
in size ; instead of being like rudimentary spines, they commonly have 
the regular oval form of a true scale ; length, .2"™. Color, in alcohol : 
above, disk dull cobalt-blue, approaching lead color; radial shields 
lighter, each with three or four large dark spots; upper arm-plates 
faint bluish, with a darker spot on each side ; along median line of arm, 
an indistinct stripe of whitish ; arm-spines dark at tips; below, inter- 
brachial spaces similar to upper surface ; mouth-shields and under arm- 
plates irregularly edged with whitish, and spotted with dark blue. 


Variations. — Another specimen had but few of the longest spines 
on the disk, most of them being of the second or of the smallest size ; 
the radial shields had no distinct spots, and the under arm-plates were 
bright blue, with some bandings of whitish. The side mouth-shields 
sometimes do not meet within. 

This species might be called a coarse edition of O. spiculata, from 
which it is distinguished chiefly by the armature of the disk, which is 
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coarser, and of a different character ; the arm-spines, also, are rather 
stouter, and the under arm-plates more regular and angular. It is a 
larger species than O. violacea or O. angulata, and differs from them in 
coarser spines on the disk, and proportionately longer arm-spines. 


LIST OF SPECIMENS. 
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Ophiothrix lineata Lymay. 


Ophiothrix lineata LyMAN. Proceed. Boston Soc. Nat. Hist., VII. p. 201. 1860. 


Special Marks. — Brownish red, with a black line along the upper 
side of the arm. Arm-spines usually six, stout. 


Description of a Specimen. — Diameter of disk, 10"; from outer 
edge of mouth-shield to outer corner of opposite mouth-slit, 4.5™™ ; 
width of arm without spines, 2"; length of arm, 63". Tooth-papilla 
fine, numerous, cylindrical, resembling short, blunt spines. Mouth- 
shields broad oval, with a slight peak toward mouth; length to 
breadth, 1: 1.5. Disk, above, with large radial shields, which are 
smooth, or very nearly so, shaped like an elongated triangle, the acute 
angle being turned inward, separated by a distinct stripe; length to 
breadth, 2.8: 1.7; the narrow brachial and broad interbrachial spaces 
form ten stripes, radiating from the centre ; both centre and stripes are 
covered with elongated scales (only to be seen on dried specimens), 
and these again bear many little grains, each with a crown of thorns ; 
below, interbrachial spaces quite naked. Upper arm-plates broad hex- 
agonal, with corners a little rounded, the two side angles more acute 
than the others; length to breadth, .7:1.5. Under arm-plates nearly 
oval, but with some indications of angles; length to breadth, .8: 1.2. 
Arm-spines rather stout, flattened, cut off square at the end, varying in 
length ; about six in number on joints close to disk ; two upper ones 
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much the stoutest and longest, and of about equal length, viz. 2.7™ ; 
sometimes, however, the upper one is very short and stout; three 
lowest spines minute and slender, the longest not longer than .8"™ ; a 
little farther out on arm only five spines, two large, one medium, and 
two small. The large spines have on their flat sides diagonal rows of 
smooth, microscopic tubercles, which give them a wavy or corrugated 
appearance. One tentacle-scale, represented by a microscopic thorn. 
Color, in alcohol: above, disk uniform light Indian-red; arms dull 
purplish, with a very distinct longitudinal line of black, bounded on 
each side by a clear white line; spines glassy, with a pink hue ; below, 
mouth apparatus and under arm-plates white ; interbrachial spaces In- 
dian red without, but yellowish toward the mouth. 


Variations. — The number of spines sometimes rises to nine, of which 
five are large, and four very small. The mouth-shields, instead of being 
recularly oval, may have their lateral corners quite sharp. 

This species may be readily distinguished from all others of Florida, 
by the granulation of the disk, the character of the spines, and the 
regular form of the upper arm-plates. 


LIST OF SPECIMENS. 
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Ophiothrix demessa Lyrmay. 


Ophiothrix demessa LYMAN. Proceed. Boston Soc. Nat. Hist., VUI. p. 82. 1861. 


Special Marks. — Upper surface of disk, with radial shields closely 
covered with minute spines, bearing a crown of thorns. Arms about 
nine times as long as the diameter of the disk. Little thorny spines on 
the upper arm-plates. 


Description of a Specimen. — Diameter of disk, 10.5"; width of 
arm without spmes, 1.9"; length of arm, 97°". Tooth-papillee fifteen, 
unusually stout, standing on a level with each other, arranged in hori- 
zontal rows of from two to four, according to size ; upper ones stoutest. 
Teeth four, thick, stout, standimg well apart. Mouth-shields much 
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broader than long, oval, with a faint point inward ; length to breadth, 
.7:1.1. Side mouth-shields very small and narrow, not meeting within. 
Under arm-plates small, squarish, with rounded corners, rather broader 
without than within ; length to breadth, .6:.6. Upper arm-plates regu- 
lar and well marked, much wider than long, wider without than within, 
lateral corners unusually sharp, outer side cleanly curved ; length to 
breadth, .6: 1.2; their surface is closely covered with minute thorny 
spines, like those of the disk, but smaller. Disk closely beset with 
short, minute spines, which are smooth on the sides, but have a crown 
of four to six thorns; the radial shields also are covered so as to look 
like the rest of the disk ; below the spines are smaller, more scattered, 
and more pointed. Arm-spines very slender and elegant, tapering, 
pointed, uppermost and lowest ones shortest ; on the basal jomts com- 
monly eleven; lengths to that of under arm-plate, .6, 1, 14, 1.6, 1.6, 
1.6, 1.6, 1.2, .9, .6, .3:.6. Tentacle-scale small and rounded. Color, in 
alcohol: above, faint purplish-blue, arms banded with darker, and a 
broken stripe of the same running along the middle line ; interbrachial 
spaces below same as above ; the rest lighter. 


Variations. — In specimens that have the disk-spines less closely set, 
the disk is seen to be covered with thin, small, rounded scales; the 
outlines of the radial shields, also, may be seen. The upper arm-plates 
are hexagonal, having the outer side in three lines. The arms in some 
specimens attain a length twelve times that of the disk diameter. 

Ophiothrix demessa has a very soft, puffed disk, which commonly 
wrinkles in alcohol ; it somewhat resembles O. longipeda and O. para- 
sita, but has little thorny spines on the upper arm-plates, and is other- 
wise distinguished. 
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Ophiothrix propinqua Lymay. 


Ophiothrix propinqua Lyman. Proceed. Boston Soc. Nat. Hist., VIII. p. 83. 1861. 


Special Marks. — Disk sparsely granulated, and covered above with 
narrow scales, which form five to seven radiating rows in the interbra- 
chial spaces. Radial shields naked. 


Description of a Specimen. — Diameter of disk, 11™; width of arm 
without spines, 1.6"; length of arm, 125"". Tooth-papille standing 
nearly on a level with each other, thirteen to fifteen, in horizontal rows 
of two, or more commonly three; the lowest ones smallest. Teeth 
four, very thick and stout, the highest one smallest. Mouth-shields 
small, irregular oval, or oval heart-shaped, broader than long ; length 
to breadth, .7: 1.2. Side mouth-shields short and wide, not meeting 
within. Under arm-plates oval, broader than long, the outer side a 
little re-enteringly curved; length to breadth (twelfth plate), .6:.8. 
Upper arm-plates pointed oval, much broader than long; length to 
breadth, .6:1.5. Disk covered above with narrow, elongated, rather 
indistinct scales, arranged in parallel, radiating rows; from five to 
seven such rows in each interbrachial space, and a single row of three 
or four scales between each pair of radial shields; these scales bear 
a few rough grains; outside each radial shield a row of roundish 
scales; interbrachial spaces below covered with very short spines. 
Radial shields smaller than usual, regular triangular, quite naked ; 
length to breadth, 2.8: 1.6. Arm-spines near base of arm, from five 
to seven, the two or three lowest very small, the larger ones swelled 
at the tip; lengths to that of under arm-plate, 2.2, 2.5, 2.2, 1.1, .6:.6. 
Tentacle-scale very small, somewhat pointed. Color, in alcohol : above, 
disk bright Prussian-blue, varied with whitish; outer tips of radial 
shields white ; arms obscurely banded with paler and darker blue; a 
longitudinal stripe of dark blue along the middle, and a small white 
spot between each pair of upper arm-plates ; below, interbrachial spaces 
dark blue ; mouth parts and under arm-plates nearly white. 


Variations. — Another specimen had the disk of a more intense blue, 
and the white spots on the arms were nearly wanting. 

This species approaches O. nereidina, but has more rows of scales on 
the back of the disk ; the arms, also, are proportionately shorter. 


OPHIOTHRIX CHENEYI. Wie 


LIST OF SPECIMENS. 


Catalogue | Original | Number alt When Tainan hentia Nature of 
Number, |Number.| of Spec. mocali tye Collected. Mnecoeiobtained: Specimen. 
Museum of Comparative Zodlogqy. 

18 |} 6a |) 06 | Kingsmills Islands. | Sioa sex | A. Garrett. Alcoholic. 


Ophiothrix Cheneyi Lyman. 


Ophiothrix Cheneyi Lyman. Proceed. Boston Soc. Nat. Hist., VIII. p. 84. 1861. 
Ophiothrix hirsuta? Mt. & Troscu. Syst. Asteriden, p. 111. 


Special Marks. — Radial shields closely granulated ; disk beset with 
thorny stumps. Length of arms about nine times the diameter of disk. 


Description of a Specimen.— Diameter of disk, 21™™; width of arm 
without spines, 3.6"; length of arm, 170°". Tooth-papillz very close 
set; they form, as usual, a vertical oval, bordered by a projecting mar- 
gin of about twenty-six papilla, the centre being filled in with smaller 
and lower papillae. Teeth four or five. Mouth-shields nearly as long 
as broad, heart-shaped, with a pretty acute point inward; length to 
breadth, 2.3:2.5. Side mouth-shields somewhat variable, more or less 
closely soldered to the mouth-shields. Under arm-plates partly sepa- 
rated by transverse furrows, rectangular, broader than long, re-enter- 
ingly curved outside ; length to breadth (tenth plate), 1: 1.3. Upper 
arm-plates much broader than long, oval, well marked, with a distinct 
longitudinal rib, sometimes a dent in the outer side, surface bearing 
microscopic granulations; length to breadth (twelfth plate), 1.1: 2.8. 
Disk, above, closely beset with little stumps, thorny on their tops and 
sides, the longest of them .5™™ long ; below, interbrachial spaces with 
scattered stumps, which near the mouth-shields are more pointed and 
fewer. Radial shields indistinct, from beg covered with large, rough 
grains, about 35 to a square mm. Arm-spines nine; the third, fourth, 
and fifth longest, pretty stout, somewhat thickened at the point; the 
three under ones very small, as also the upper one, which is not always 
found ; lengths to that of under arm-plate, .5, 2.9, 3, 3.1, 5.1, 2, 1.5, 1.2, 
9: 1.2. Tentacle-scales oval; small, but distinct. Color, in alcohol : 
above, disk rich Prussian blue, speckled with white; a light spot on 
each radial shield; arms indistinctly banded with darker and lighter 
blue ; along the middle a fine white line, bordered on each side with 
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a band of blue ; below, disk pale blue, arms mottled and speckled with 
dark and light blue; arm-spines transparent, nearly white ; the points 
of the larger ones brownish. 

Ophiothrix Cheneyi stands near O. longipeda, but has arms only 
about half as long, and the upper arm-plates are oval, while in O. 
longipeda they are cleanly angular and quite smooth. It is distin- 
guished by its large size and its broad, flat arms, bearing regular and 
well-marked upper arm-plates. 

An examination of the original in the Berlin Zodlogical Museum 
(No. 1000) has shown me that Miller’s O. hirsuta stands much nearer 
the present species than his description would indicate. This specimen 
is in alcohol, and was brought from the Red Sea by Hemprich and 
Ehrenberg. It has the large, puffy disk usual in O. longipeda. Two 
other specimens, dry (No. 1002), also from the Red Sea, are likewise 
labelled O. hirsuta, and, according to my notes, agree well with 
O. Cheneyi ; but are not clearly the same species as the original above 
mentioned. The point must therefore stand in doubt till the speci- 
mens can be compared side by side. In the Jardin des Plantes is an 
Ophiothrix which seems the same as the original of O. hirsuta. It 
has the same puffy disk, and was brought from the same locality by 
Botta. 


LIST OF SPECIMENS. 


Catalogue | Original | Number 6 When " a6 Nature of 
Number. | Number.| of Spec. Locality. | Collected | pubencelobiined: Specimen. 
Museum of Comparative Zodlogy. 
152 hs Oy Avalos I Ga a ae G. A. Cheney. Alcoholic. 
386 ot ae Hemi NW a eo E. Ropes. ce 
387 She Lie Wt Zanzibare #8) © alee aeaaes Capt. Webb. te 
388 one sao \eZanzibars | 90h) elpeateetoncke C. Cooke. us 
389 oats .. | Zanzibar, = = | ...... C. Cooke. ‘ 


Ophiothrix longipeda Mtr. & Troscu. 


Ophiura longipeda LAMK. Hist. Anim. s. Vert., II. p. 544. 
Ophiothrix longipeda Mixx. & Troscu. Syst. Asteriden, p. 113. 


The original of Lamarck, in the Jardin des Plantes, is a dried 
specimen from the Ile de France. The arms are eighteen times the 
diameter of the disk. This species is a near relation of O. hirsuta 
and O. Cheneyi, with similar flat arms and horizontal spines. But 
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the angular form of the upper arm-plates readily distinguish it from 
these latter, which have the plates considerably curved. 


LIST OF SPECIMENS. 


| 
Catalogue | Original | Number A When Ane Nature of 
Number. pete of Spec. Tocality. | Collected. Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 
383 59 |[stworay slacks ~ | obs boc A. Garrett. Alcoholic. 
384 Society Islands. = #8 | ...... A. Garrett. & 
385 Zancibarive it © gyrate oie s i s0 Salem Norm. School. “ 


OPHIOMYXA > Mitt. & Troscu. 


Tyre OF THE GENUS, O. pentagona Miill. & Trosch. 


Disk and arms wholly covered with a thick, naked skin. No tooth- 
papille. Mouth-papille and teeth im the form of flattened lobes, with 
saw-like cutting edges. Arm-spines stout, bulging at the base, thorny 
at the point, covered round the base with thick skin ; near the tip of 
the arm, the lower arm-spine has hooks along its edge. Arms rounded ; 
arm-plates imperfectly developed. No tentacle-scales. Two genital 
slits, beginning outside the mouth-shield. 


SPECIES HEREIN DESCRIBED. 


Ophiomyra flaccida. 
Ophiomyxa pentagona. 


23 
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Ophiomyxa flaccida Lirxen. (Pl. Il. Fig. 6; Figs. 18, 19.) 


Ophiura flaccida Say. Journ. Phil. Acad., V. p. 151. 1825. 
Ophiomyxa caribewa LUTKEN. Vidensk. Meddelelser. March, 1856. 
Ophiomyxa flaccida Lu1Ken. Addit. ad Hist. Oph., p. 138. 


Special Marks. — Color, alive, lake-red or orange ; in alcohol, olive 
green or bright green, sometimes mottled with lighter. Four to six 
arm-spines. Arms four or five times as long as diameter of disk. 


Description of a Specimen. — Diameter of disk, 22™>; from outer 
side of mouth-shield to outer corner of opposite mouth-slit, 10" ; width 
of arm without spies, 4.5"™; leneth of arm, 102"; distance from 
outer side of mouth-shield to inner points of teeth, to that between 
outer corners of mouth-slits, 4.2: 4.6. Mouth-papille, four to each side 
of the angle of the jaw; the outer one is, 
however, rudimentary, and has no saw-like 
edge ; the others are of about equal size, but 
the two inner ones have their saw-like edge 
more coarsely divided than the second one. 
Teeth eight, closely resembling mouth-papil- 
le; the upper ones with the cutting edge 
more rounded and nearly smooth. Mouth- 
shields and side mouth-shields without dis- 
tinct outline, except in dried specimens ; the 
former are rounded diamond-shape ; length 
to breadth about 2: 1.7. Side mouth-shields 
long triangular, nearly meeting within. Under 
arm-plates, in dried specimens, are faintly indicated by an oval outline, 
with a notch in the outer side ; length to breadth about 1: 1.5. Upper 
arm-plates, in dried specimens, appear as transverse, elongated, oval 
ridges, with sharp lateral corners. Skin of the disk somewhat wrinkled. 
Arm-spines four, short, flattened, conical, covered nearly to the tip with 
skin; their thorns numerous; second joint, 
one spine; third joint, two spines; fifth joint, 
three spines; ninth joint, four spines; lengths 
3 to that of the joint (twelfth jomt), 1.5, 1.1, 

Pea er anaes 1.1, 11:2. The under arm-spine, near the 
tip of the arm, has four or five little hooks 

along its edge. Genital slits short, reaching only one half or two thirds 
the distance to the margin of the disk, furnished with a small lobe near 
the mouth-shields. Color, in alcohol: above, dirty olive-green, with a 
few irregular rings of yellowish towards ends of arms; centre of disk 


Fig. 18. 


Ophiomyxa flaccida. (Upper side.) 


Fig. 19. 
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inclining to yellowish green; below, interbrachial spaces like upper 
surface ; the other parts pale sap-green. 


Variations. —The number of arm-spines varies from four to six, or 
even seven; and this does not seem entirely to depend on size. The 
color, in alcohol, is usually some shade of green, either plain sap or 
olive green, or bright green mottled and banded with yellowish. Occa- 
sionally the color of the upper parts is deep brownish-green. Liitken’s 
ficure, which is not correctly drawn, gives the color as red (burnt-lake). 
A colored drawing of the living animal, belonging to Professor Agassiz, 
is yellowish orange (yellow ochre and orange chrome), with a few 
lighter bands near the ends of the arms. Probably the color varies 
through several tints of red and of orange. 

This species has been taken, in from three to five fathoms of water, 
at Santa Cruz and St. Thomas (Orsted, Riise). At the latter place Mr. 
Riise has found it in the holes made in corals by boring mollusks. It is 
not uncommon on the coast of Florida, near low-water-mark. 

Say’s description was evidently from a dried specimen, as he mentions 
the row of overlapping scales along the upper margin of the disk. 


LIST OF SPECIMENS. 


| 
Sse || Ses clita, | wnence tatnet, |. Bart 
Museum of Comparative Zodlogy. 
404 lblagin. =~ 5 ae PE elec o.6 Dr. Weinland. Alcoholic. 
155 1 | Key West, Fla. Mh. 6, 1858. | J. E. Mills. os 
156 Sine eEplOvidasyg | ce) |e ctu taeae scene Prof. Agassiz. a 
157 1 Tortugas, Fla. Apr. 24,58. | J. E. Mills. 6 
158 1 | Key West, Fla. Jan. 28,1858.) J. E. Mills. — 6 
159 2 | Cape Florida. Apr. 1858. G. Wurdeman and 
J. E. Mills. &“ 
160 @ |Sie Wome, Welb ~~ || sé6 050 A. H. Riise. oe 
161 Se IE) Wihomels dW SG a G. Wurdeman. “ 
162 ae SielNVestelndiesss Selman i ccen- tone University Museum, 
| Copenhagen. xc 
163 oar leeel@Aloridas: listers une esis G. Wurdeman. Dried. 
AG Aetna h Duala ace lees Fell echoes al eee “ 
353 | ee citeee || JamiaiCas, eee meee en iP meet vis on Amherst College. Ww 
Snuthsonian Institution. 
1044 A Cre ion i! gacena G. Wurdeman. Alcoholic. 
988 1 Cape Florida. BRIS 7 Tl = bs Gots lao Soro WS 
1042 1 TRO | li Be Sct If eo aligtat stand iollbto Ws 
983 ee | ortuoass Ei atee ween wn|eeas uence Dr. Whitehurst. 
1076 2D  \ Sits Bonny Nivel i) 6 4%5-6 oc A. H. Riise. i 
1087 1 Sto IU WotG Nl &sis.o oo A. H. Riise. tf 
1103 2» || Shin INromesh, Vive 1b = 68d dal alts A. H. Riise. e 
1155 Ata tStsebhomasWolsy © 0 |) sec eas = A. H. Riise. Dried. 
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Ophiomyxa pentagona Mir. & Troscn. 


Ophiura pentagona LAMK. An.s. Vert., I. p. 546. 
Ophiomyxa pentagona Miu. & Troscn. Syst. Asterid., p. 108. 


LIST OF SPECIMENS. 


| 
Catalogue | Original Number A When ° Nature of 
Number. | Number. of Spec. Locality. | Collected. | Whence/obtained: Specimen. 
Museum of Comparative Zodlogy. 


429 | wee | Bus | Alger. | Pen GOS jagargis des Plantes. as 


ASTROPHYTON Linck. 


Type or tHE Genus, A. arborescens.* 


Disk and arms covered with thick skin, without scales. Radial 
shields extending nearly or quite to the centre of the disk, and form- 
ing more or less elevated radial ribs. Two short genital slits in each 
interbrachial space, lyimg close to the margin of the disk. Teeth, 
tooth-papilla, and mouth-papille all similar and spiniform. Arms 
forked many times. No arm-spines, except at the tips-of the branches, 
where they have the form of microscopic hooks. Tentacle-scales. Un- 
der and side arm-plates very small, and buried beneath the skin of the 
under side of the arm. 


SPECIES HEREIN DESCRIBED. 


Disk entirely granulate above ; grains flat; ribs low, A. arborescens. 
Disk entirely granulate above ; ribs distinct, A. Lamarchii. 
Only ribs closely granulate, { 2 eee 
A, Caryi. 

Ribs with a few short, irregular spines, A. Agassizit. 
Disk above closely beset with thorny stumps, A. Linckii. 
Disk closely beset above with little thorny spines, A. clavatum. 
Iligh ribs bearing a few clavate stumps, A. costosum. 


* As the specific identification of Linck’s plates cannot now be made, I have taken the oldest 
described species, Stella Arborescens Rond., as the generic type. 
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Astrophyton arborescens Mir. & Troscn. 


Stella arborescens RONDELET. De Pisce. Mar., p. 121. 1554. 
Euryadle costosum LamxK. Hist. Anim. s. Vert., If. p. 538. 1816. 
Astrophyton costosum AGAss. Mém. de la Soc. Sciences Nat. Neuchatel, p. 11. 1839. 


Astrophyton arborescens Muu. & Troscu. Syst. Asterid., p. 124. 1842. 


LIST OF SPECIMENS. 


Catalog Original | Number P When . Nature of 
NuniReES Nariber| of Spec. Locality. Collected. Whence obtained. specie’ 
Museum of Comparative Zodlogy. 
472 as i, || Wiesner -- ll o 6 oS “Wewtorease 6-656 4 Dried. 
437 ia il |Weetieumrcm | se e6o6 Jardin des Plantes. | Alcoholic. 
Astrophyton Lamarckii Mutt. & Troscu. 
Asterias caput-meduse ? Linn. Fauna Suecica. 1761. No. 2115. 
Astrophyton Lamarckii Mtxiu. & Troscu. Syst. Asterid., p. 123. 1842. 
LIST OF SPECIMENS. 

Catalogue | Original | Number - Whe 3 Nature of 
Nae Nasben chSpes: Locality. callestaa | Whence obtained. Susciinen® 
Museum of Comparative Zodlogy. 

463 #4 | 1 North Europe. | Sedona sets : | Prof. Sars. Alcoholic. 
| 


Astrophyton eucnemis Mitt. & Troscu. 


Zottenkopf KNorr. Delicia Nat. Select., II. p. 34, Pl. G, figs. 1 and 2. 1787. 
Asterias caput-meduse Fapricius (non Linn.). Fauna Grenlandica, No. 367. 
Asterias caput-meduse DewuurRst. Nat. Hist. Ord. Cetacea. 

Astrophyton eucnemis Mt. & Troscu. Syst. Asterid., p. 123. 1842. 
Astrophyton eucnemis LUTKEN. Addit. ad Hist. Oph., p. 70. 


Special Marks. — Disk granulated. Radial ribs more or less closely 
granulated ; the grains, in the adult, being about the size of those on 
the upper surface of the arms, but larger in younger specimens. Be- 
low, interbrachial spaces either apparently naked, or with very few 
scattered grains. 
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a 


Description of a Specimen. — Diameter of disk, 87"; from outer 
side of madreporic shield to outer corner of opposite mouth-slit, 23™™ ; 
breadth of arm inside the first fork, 20". Distances from each fork to 
the next beyond : — 


First fork to RECON 5 5.96 6 5 JIG 
Second Ge (lve Rsa eG ken aihel? 
Third oy fourth) sei) seuss ues Ons 
Fourth Ge fifth, .2.o.5, how cba aaa oe 
Fifth ao Sotho 6 5 oo oe ee 
Sixth Gh Red Go 6 ap o ail) 
Seventh ie GE, oo 6 5 o Be 
Eighth Bo minty eee eee seem eace 
Ninth cece Gerth; ca eycigswetom <n eter — ee, wee 
Tenth GG eleventh; pate ence el Ons 
Eleventh Bats maddy 5 jo 5 6 1b May SG 
Twelfth ao (Amores 5 5 g og oily & 
Thirteenth “ “ HOI, oo 9 go 4) @ 
Fourteenth “ “ aK, ooo 6 o o lp} & 
Fifteenth cece CO. Meoud cemuse xt ee e pe 

280% 


Distance from outer side of madreporic shield to inner points of tooth- 
papillx, to that between outer corners of mouth-slits, 15:8. Mouth- 
papillx, tooth-papille, and teeth, about twenty in all; sharp, rather 
slender, spine-like ; the longest 2.5 long; those near the outer corners 
of the mouth-slits smaller. Madreporic shields three (there is com- 
monly but one), like irregular, raised scars, broader than long, often 
broken. Under sides of arms covered with microscopic granulation, 
which looks smooth to the naked eye. Upper surface and sides of 
arms covered with distinct grains, which are pretty closely set on the 
upper surface, but more scattered on the sides; on the fine terminal 
branches they appear as a regular double row of large, prominent grains, 
each grain bearing a little hook; the tendency to arrange themselves 
in vertical rows may be noticed even at the base of the arm. Inter- 
brachial spaces of disk above, and brachial spaces between the radial 
ribs, covered with scattered grains; in the centre of the disk, grains 
closer and rather larger; round the margin of the disk a sort of belt 
of close-set grains; interbrachial spaces below apparently naked, but 
really covered with microscopic grains. Radial ribs moderately raised, 
rounded, and without sharp edges, reaching not quite to the centre ; 
length to breadth, 43:9; pretty closely covered with fine grains, 
which are about the size of those on the arms, and are more numerous 
along the margins of the ribs; on the outer end, grains larger, and 
almost like small, blunt spines; just over the arm the end of the rib is 
naked. Tentacle-scales spiniform, much like the teeth in shape and 
size ; within the disk only two or three to each pore, and on the one or 
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two innermost pores, none at all; outside the disk, on the chief stems 
and branches, usually four scales at each pore. Color, in alcohol: dark 
brown. 


Variations. — In smaller specimens the disk granulation is more dis- 
tinct and better defined ; the radial ribs are very closely covered with 
large, rounded, regular grains, which are larger than those of the 
interbrachial spaces or of the upper surface of the arms. A specimen 
with a disk of 24™", had arms with eight forks. A young one, havy- 
ing a disk of 5.5", had arms 17"™ long; distance from disk to first 
fork, 4°"; first fork to second, 6"; second to third, 5"; third to end, 
Qmm. The back of the disk was covered with smooth, close-set, rounded 
grains, whereof some were larger than others. The radial ribs were 
faintly indicated, and only at their outer end. The upper surface of 
the arms is covered with large grains also. Each mouth-angle carried 
three or four stout, conical teeth, but there were no papille on the 
sides of the mouth-angle. The tentacle-scales were also very stout. 
The sides of the arms bore no grains, but little, flattened spines, ar- 
ranged in a row; all of them, except those at the base of the arms, 
bearing little hooks. A specimen with a disk of 38™™ had the follow- 
ing proportions of the arms : — 


First fork to second, 6 wv. © oy 2mm: 
Second Gg Chiang sees athe Wath cs) Be lee 
Third Ge Houma, 6 o o of 6) eb 
Fourth Oo TiC mer iy matters wares esse 
Fifth eR eee SPEC; Ge ctivaeeh Hetemewh coils 6 
Sixth B® Reyes 6 o o oo 1G & 
Seventh ce Grama; 5 5 6 » o I} 
Eighth Go Minth Spec sie eae he eons 
Ninth Gb tenth tds cs, ter typ hoes 
Tenth Ge 6 Gyan se os 5 o OS 
Eleventh G GiGhs “s eo eae no RULE 

gs 


This species has been dredged in four hundred and fifty fathoms, 
and, according to Dewhurst, even as deep as one thousand fathoms. 
It has been found on the coast of Greenland (Olric and Hollbdll) and 
at Newfoundland. A. ewenemis resembles A. Caryi, but the latter has 
the space at the base of the mouth-angle distinctly granulated, as also 
the edges of the genital slits; the tentacle-scales, also, are shorter and 
stouter. 
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LIST OF SPECIMENS. 


Catalogue | Original | Number ‘ When F Nature of 
Number. | Number.} of Spec. Locality. | Collected. | Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 
461 ats 38 Greenland ly aera Prof. Eschricht. Alcoholic. 
462 1 Greenland.) /)/ shi!) MIR eee Prof. Sars. “ 
Smithsonian Institution. 
1067 m0 1 Gheademth I ooocos University Museum, | Alcoholic. 
Copenhagen. 


——— 


Astrophyton Caryi Lymay. 


Astrophyton Caryi Lyman. Proceed. Boston Soc. Nat. Hist., VII. p. 424. 1860. 


Special Marks. — Disk very distinctly granulated above, without 
spines. Finer granulation at the outer side of the mouth-angle, and 
along the edge of the genital slits. 


Description of a Specimen. — Diameter of disk, 35"™ ; from outer 
side of madreporic shield to outer corner of opposite mouth-slit, 16™™- ; 
width of arm at base, from 9" to 13™. Distance of the different 
forks from each other : — 


First fork to Re@MNL 5 6 0 5 o dJigees 
Second GG (mh o oo eo 6 o LG 
Third ae ON G6 o A o o Bye 
Fourth a midi, 6 o o & oo LG 
Fifth GG sixth; fy ns ees separa ae 
Sixth Ge Rye 6 6 o 6 o ie ® 
Seventh Gs Gn “so o co o 5 
Eighth se mimi 56 6 oo ou BY 
Ninth BG: tenth; camsseey) seem et O nce 
Tenth CG eleventh, .  ¢ 
Eleventh Gio end, ts 

116™™ 


Distance from outer side of madreporic shield to inner points of mouth- 
papilla, to that between outer corners of mouth-slits, 11:5. Madre- 
poric shield very indistinct, oval, irregular, longer than broad. Teeth, 
tooth-papille, and mouth-papill stout, regular, conical, about twenty- 
pay ? pay » Tes ? p : 
four in number ; those near the outer corners of the mouth-slits rather 
>) 
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smaller; most of them are clustered near the point of the mouth-angle. 
Arms covered above and on the sides with fine grains, which are 
erouped near the base of the arm in irregular vertical ridges ; these 
ridges become more regular and distinct towards the end of the arm, 
and on the smaller branches take the form of a double vertical row of 
grains ; along the middle le of the arm runs a very obscure narrow 
furrow, in which the grains are rather more scattered. Under side of 
the arms covered with a smooth skin, beset with fine, scattered, smooth 
grains ; the joints are indicated by very faint cross limes. Interbrachial 
spaces above, and brachial spaces between the radial ribs, sprinkled 
with a few fine grains, like those of the arms, but coarser. The upper 
and lower surfaces are separated by a raised edge, which is slightly 
granulated. Radial ribs extending quite to the centre, closely beset 
with coarse, rounded grains; length to breadth, 17:5. Interbrachial 
spaces below covered with a very smooth skin, which is sprinkled with 
fine rounded grains. Genital slits bordered on the side next the inter- 
brachial space by rows of fine grains. The granulation of the interbra- 
chial space extends to the base of the mouth-angle. Arm-spines all 
hooked, microscopic, the lowest one largest, arranged in two vertical 
rows; they are abundant on the end twigs, but are not found on the 
main trunks within the seventh fork from the disk. Tentacle-scales 
three, sometimes four, and within the disk commonly two; spiniform, 
like the teeth, but blunter; they extend within the inner end of the 
interbrachial space. Color, in alcohol: above, light vandyke-brown ; 
interbrachial spaces darker ; below, under surface of arm nearly white ; 
interbrachial spaces same as above. 

A single specimen has been sent from San Francisco by Mr. T. G. 
Cary, to the Museum of Comparative Zodlogy. 

Astrophyton Caryi is distinguished from A. ewcnemis, which it re- 
sembles, by more regular granulation of the disk, by having blunter 
tentacle-scales, and by close rows of grains along the edge of the 
genital slits. 


LIST OF SPECIMENS. 


Catalogue | Original | Number - When a Nature of 
Number. | Number.) of Spec. Locality. | Collected. Whence obtained. Specimen. 
Museum of Comparative Zodlogy. 
445 | | 1 | San Francisco, Cal. | Reis. tients T. G. Cary. Alcoholic. | 
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Astrophyton Agassizii Srueson. 


“The Basket Fish.” Philosophical Transactions, IV. p. 1152. 1670. (J. Winthrop.) 
ASTROPHYTON SCUTATUM; scuto rotato? Linck. De Stel. Mar., p. 65, Pl. XXIX. & XXX. 1733. 
Euryale scutatum GouLd (non De Blainville). Invertebrata of Mass., p. 345. 

Astrophyton Agassizii Stimpson. Inverteb. Grand Manan, Smithson. Contrib., VI. p. 12. 1854. 


Special Marks. — Radial ribs yellowish ; interbrachial spaces brown- 
ish. Numerous short, conical spines irregularly disposed on the radial 
ribs. Interbrachial spaces above naked, or with very few blunt, short 
spines. 


Description of a Specimen. — Diameter of disk, 75"; outer side of 
madreporic shield to outer corner of opposite mouth-slit, 24" ; width 
of arm at base, 24"; length of arm, measured along the branches to 
the tip of the longest branch, 260". The distances from one fork to 
the one beyond it along the longest branch, were as follows (two 
branches from different arms are compared) : — 
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“ninth G tenth, thet pres aed 1 Migr pelts arc 
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Distance from outer side of madreporic shield to inner points of mouth- 
papilla, to that between outer corners of mouth-slits, 15:8. Mouth- 
papillz, tooth-papille, and teeth, about twenty-four in all, cylindrical, 
tapering, thorn-like ; mouth-papille forming a row of about ten, of 
which those near corners of mouth-slits are smallest ; length of tooth- 
papilla about 1.8™™. Madreporic shield broad heart-shape, with the 
point outward; irregular, indistinct; length to breadth, 4.2: 6.2. 
Under surface of arms smooth and polished, with faint cross lines 
between the joints. Top and sides of arms nearly naked as far as the 
second fork of the arm, but beyond that granulated. Grains smooth, 
rounded ; above, crowded; on the sides more scattered; as they ap- 
proach the end of the arm they become more confined to vertical 
ridges, and more regular in arrangement; and at the tip of the arm 
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each joint has its double vertical row of large, close-set grains ; along 
the upper surface runs a sunken line or furrow. Disk with interbra- 
chial spaces below nearly naked, though bearing a few points not easy 
to see; above smooth, with a few scattered conical points; on the 
margin a raised edge, separating the upper and lower surfaces. Radial 
ribs large, prominent (particularly without), running nearly to the centre, 
and bearing a number of irregular grains, and low, conical points ; length 
to breadth, 50:8; height (above upper surface of arm), 8"™. Genital 
slits with two to four large flat grains along the edge next the inter- 
brachial space, and ending without in a blunt, conical point. Arm- 
spines microscopic, hooked; most numerous at the tips of the branches ; 
found in numbers as far as the fifth fork from the disk, within which 
point they speedily disappear; at tips of branches arranged in two 
vertical rows, each spine standing on a rounded grain as a base. Ten- 
tacle-scales spiniform, resembling mouth-papille, standing in a close 
row; commonly three, sometimes four, near the mouth only two or 
one; they extend, though fewer and smaller, as far as the inner end of 
the interbrachial spaces. Color, in alcohol: arms and radial ribs light 
yellowish-brown (near raw sienna); disk and interbrachial spaces below 
dark purplish-brown. The living animal has the radial ribs yellow, and 
the interbrachial spaces brown (Stimpson). 


Variations. — A smaller specimen, with a disk of 31", had arms 
with nine forks, of the following proportions : — 
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The radial ribs were more regularly covered with short, conical spines, 
than in the adult. In the interbrachial spaces above there were scarcely 
any grains, but below and on the edge of the disk there were numerous 
fine grams. The granulation of the arms was not so close as in the 
adult, and was more confined to vertical ridges. A very young speci- 
men, with a disk of 2™™, had arms 4.3" long; there was but one fork 
in the arm, and this was at a distance of 2.2™" from the disk. Except 
for this fork, the specimen might have almost been mistaken for the 
young of Ophiopholis bellis. The hack of the disk was covered with 
about a dozen angular plates, which were separated by single rows of 
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large, rounded grains. The armature of the mouth consisted only of a 
single vertical row of conical teeth, whereof the lowest seemed some- 
times to be split in two. The joints of the arms were constricted at 
the base, just as in a simple armed Ophiuran, and bore but a single row 
of small, hooked spies; the upper surface was clothed with large, 
round grains ; the lower with a small, diamond-shaped under arm-plate, 
and side arm-plates, which met on the middle line. Two specimens, 
with disks of 3" and 4™", had arms with two forks, and the disk 
pretty closely covered with grains, so that the plates were no longer 
distinct. 

Astrophyton Agassiz has been obtained from the Gulf of Saint 
Lawrence (Captain Atwood), from Grand Manan Island (Stimpson), 
and from Cape Cod (Captain ate It is distinguished re eadily 
from A. ewcnemis and A. Caryi by the short, blunt, conical spies 
on the radial ribs. 

The following letters of Governor John Winthrop deserve notice, 
as showing that this smgular animal early attracted the attention of 
our forefathers. The descriptions themselves are quite worthy of a 
regularly educated naturalist : — 


PurtosornicaLt Transactions, Vol. IV. Page 1152. 1670. 


An Extract of a Letter written by Joun WinturRor, EsQ., Governor of Connecticut in 
New England, to the Publisher, concerning some Natural Curiosities of those Parts, 
especially a very strange and very curiously contrived Fish, sent for the Repository of 
the Royal Society. 


“ There is, besides, in a large round Box, a strange kind of Fish, which was taken by a 
Fisherman when he was fishing for Codfish in that Sea which is without Massachuset Bay 
in N. England. It was living when it was taken, which was done, I think, by an hook. 
The name of it I know not, nor can I write more particularly of it, because I could not yet 
speak with the Fisherman who brought it from Sea. I have not seen the like. The 
Mouth is in the middle; and they say that all the arms you see round about were in 
motion when it was first taken. 

“We omit the other particulars here, that we may reflect a little upon this elaborate 
piece of Nature. ‘The Fish, which, since it is yet nameless, we may call Piscis Echino- 
Stellaris Visciformis ; its Body (as was noted by M. Hook) resembling an Echinus or 
Egeg-fish, the main Branches a Star, and the dividing of the branches the Plant Missel-toe. 
This Fish spreads itself from a Pentagonal Root, which incompasseth the Mouth (being in 
the middle) into 5 main Limbs or branches, each of which, just at issuing out from the 
Body, subdivides itself into two, and each of those 10° branches do again divide into two 
parts, making 20 lesser branches ; Each of which again,divide into 2 smaller branches, 
making in all 40. These again into 80, and those into 160 3, and they into, 32 20 ; they into 
640; into 1280; into 2 560; ; into 5120; ; into 102f0 ; ; Into 20480; into 40960 ; into 81920; 
beyond which the further expanding of the Fish could not be certainly trac’d, though 
possibly each of those 81920 small sprouts or threds, in which the branches of this Fish 
seem’d to terminate, might, if it could have been examined when living, have been found 
to subdivide yet farther. The Branches between the Joynts were not equally of a length, 
though, for the most part, pretty near ; but those Branches which were on that side of the 
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Joynt on which the preceding Joynt was placed were always about a 4th or 5th part 
longer than those on the other side. Every of these Branchings seemed to have, from the 
very mouth to the smallest twigegs or threds in which it ended, a double chain or rank of 
pores. The Body of the Fish was on the other side, and seems to have been protuberant, 
much like an Kchinus (Egg-Fish or Button-Fish), and, like that, divided into 4 ribbs or 
ridges, and each of these seemed to be kept out by two small bony ribbs.” 


Vol. VI. Page 2221. 1671. 
A further Accompt of the Stellar Fish formerly described in Numb. 57, p. 1153. 


This Accompt was communicated by the same Gentleman that imparted the former, in a 
letter written from Boston, New England, Oct. 26, 1670, as followeth : — 

“Since my former I found out the Fisherman who brought that Stellar fish from Sea. 
T asked all the questions I could think needful concerning it. I understood from him that 
he never saw nor heard of any but those few that were taken by himself, which were not 
above six or seven in all, and those at several times, not far fromthe Shoals of Nantucket 
(which is an Island upon the Coast of New England) when he was fishing for Cod and 
such like Marchantable fish. This Stellar Fish, when it was alive, and first pull’d out of 
the water, was like a basket, and had gathered itself round like a Wicker-basket, having 
taken fast hold upon that bait on the hook which he had sunk down to the bottom to catch 
other Fish, and having held that within the surrounding brachia, would not let it go, though 
drawn up into the Vessel; until, by lying a while on the Deck, it felt the want of its 
natural Element; and then voluntarily it extended itself into the flat, round form in which 
it appear’d when present’d to your view. 

“ What motion these fishes had in the water could not be known to him, for the water 
was deep, and they could not be seen in any other form than so gather’d up together to 
hold fast the bait. The only use that could be discerned of ull that curious composure 
wherewith Nature had adorned it, seems to be to make it as a pursenet to catch some 
other fish, or any other thing fit for its food, and as a basket of store to keep some of it for 
future supply, or as a receptacle to preserve and defend the young ones of the same kind 
from fish of prey; if not to feed on them also (which appears probable the one or the 
other), for that sometimes there were found pieces of Mackerel within that concave. And 
he told me that once he caught one, which had within the hollow of its embracements a 
very small fish of the same kind, together with some piece or pieces of another fish, which 
was judged to be of a Mackerel. And that small one (‘tis like) was kept either for its 
preservation, or for food to the greater; but, being alive, it seems most likely it was there 
lodged for safety, except it were accidentally drawn within the net, together with that piece 
of fish, upon which it might be then feeding. 

“Té told me further, that every one of those smallest parts had motion when it was 
alive, anda tenacious strength ; but after it was dead, and extended to a flat round, it was 
so brittle that it could not be handled without breaking some parts of it; but by carefully 
laying of it to dry, it was thereby somewhat hardened. 

“ Te added, that he had taken one of this kind of fish the latter end of this Summer, but 
had left it with a friend at another port where he had been. Meantime he promised to 
procure it for me when he should sail thither again, if it were not broken or defaced. 
I hope I shall engage him for the future to take better notice of what may be remarkable 
about it. Upon occasion I have inquired of divers other Fishermen and Mariners, but can 
meet with none other that ever have taken any of these fishes. This Fisherman could not 
tell me of any name it hath, and ’tis in all likelihood yet nameless, being not commonly 
known as other Fish are. But, until a fitter Hnglish name be found for it, why may it not 
be called (in regard of what hath been before mentioned of it) a Bushket-Fish, or a Net-Fish, 
or a Purs-net-Lish ?” 
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Astrophyton Linckii Mii. & Trosca. 


Asterias caput-meduse ? Linn. Fauna Suecica. 1761. No. 2115. 
Astrophyton Linckii MULL. & Troscu. Syst. Asterid., p, 122. 


The citations of Martens, Linck, and Knorr, as synonymes of this 
species, are all mistakes on the part of Muller and Troschel. It is 
impossible to say whether the Asterias caput-meduse of Linnzeus is 
this species or A. Lamarckii. 


LIST OF SPECIMENS. 


Catalogue | Original | Number P When 4 : Nature of 
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Astrophyton clavatum Lyrmay. 


Proceed. Boston Soc. Nat. Hist., VIII. p. 85. 1861. 


Special Marks. — Radial ribs closely beset with minute, thorny 
stumps or spines. 


Description of a Specimen. — Diameter of disk, 30" ; width of arm 
at first fork, 12"; length of arm, 231"™. 
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Tooth-papille and teeth about thirteen, regular, cylindrical, tapering, 
sharp, the upper ones largest, the longest 1.5". Mouth-papille about 
four on each side, very small, somewhat irregular. Madreporic shield 
lying at the corner of the interbrachial space, broader than long, plainly 
made up of irregular, short, thickened tubes, soldered side by side. 
The space occupied by the tentacle-pores and the covered under arm- 
plates is sunken, forming a shallow trench, the joints being indicated 
by obscure cross lines. Beyond the disk the joints are marked by 
depressions between them, their outer and inner ends are thickened on 
the sides, making a series of very distinct double ridges along the sides 
of the arm. The under side of the arm, within and near the disk, is 
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covered by a close pavement of flattened grains; it is very distinct 
from the sides and upper surface, which are beset with fine rounded 
grains, and are separated from the lower surface by a sunken line. 
Along the upper surface of the arm runs a distinct median furrow. 
Radial ribs running quite to the centre of the disk, prominent, their 
outer ends cut abruptly off, making a concave scar; length to breadth, 
17:4; they are closely beset with microscopic, thorny stumps or grains, 
some of which end in three or four distinct thorns. The same thorny 
grains are found, but smaller and more scattered, on the interbrachial 
spaces below, and a few also on the depressed parts of the upper sur- 
face of the disk. At the tips of the arms and on the smaller twigs 
there are, as usual, double vertical rows of grains, bearing hooks. 
Tentacle-scales one or two, small, and difficult to see, extending inward 
as far only as the fourth fork of the arm. Color, in alcohol: above, 
dark purplish-brown, varied with black ; below, interbrachial spaces the 
same ; under surface of arms much lighter. 


LIST OF SPECIMENS. 
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Astrophyton costosum Scena. 


Astrophyton costosum SeBa (non Linck). III. Pl. EX. Fig. 1, p. 16. 1758. 

Euryale muricatum LAMK. An. s. Verteb., II. p. 538. 1816. 

Astrophyton muricatum AGAss. Mém. de la Soe. des Sciences Nat. Neuchatel, p. 12. 1839. 
Astrophyton muricatum Mtuu. & Troscu. Syst. Asteriden, p. 122. 

Astrophyton muricatum LUTKEN. Addit. ad Hist. Oph., p. 156. 


Special Marks. — Disk purplish brown. Radial ribs sharply and 
much raised, bearing a few large fleshy spines, whose sides are often 
fluted. 


Description of a Specimen.— Diameter of disk, 58"; from outer 
side of madreporic shield to outer corner of opposite mouth-slit, 28™™ ; 
width of arm at base, 24°". Length of arm and distances of its forks 
from cach other, — 
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Total length, 489mm. 


Distance from outer side of madreporie shield to inner points of teeth, 
to that between outer corners of mouth-slits, 19:9. Teeth, tooth- 
papille, and mouth-papille sharp, conical, of different sizes; about 
eight, which occupy the place of teeth, are the largest, and attain the 
length of 2.8°"; those which represent the inner mouth-papille are 
smallest ; the outer mouth-papille extend quite to the outer corner of 
the mouth-slit. Madreporie shield irregular oval, broader than long, 
rather indistinct ; placed at the inner angle of the interbrachial space. 
Arms covered above, below, and on the sides by a close, fine, smooth 
coat of microscopic grains. Below and on the sides the joints are 
plainly indicated by cross lines. On the upper side runs a distinct, 
longitudinal, sunken line ; here also are scattered round spots, which, 
under the microscope, appear a little raised, and are made up of con- 
centric rings of oblong grains. On the tip branches most of the grains 
are brought together to form a double vertical row of grains, which 
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bear the arm-spines, in the form of single microscopic hooks. These 
hooks seem only to be found on the fine twigs. Disk, above and below, 
covered with the same granular coat as the arms; above, also, are 
found the round spots in the interbrachial spaces. Radial ribs very 
large and prominent, ending without im a smooth, concave cicatrix ; 
on their upper surface are numerous irregular spines, about 1.5"” long, 
with deeply striated or fluted sides. Interbrachial spaces below very 
small, in consequence of the great breadth of the arms. Genital slits 
small, without margin of grams; length, 4.5"". Tentacle-scales very 
fine, slender, spiniform ; they are not found at all within the ninth fork 
of the arm on its main trunk; beyond this point there are one, two, 
three, and even four to each pore, the number being greatest on the 
smaller side branches; on the fine twigs, however, the number de- 
creases, and the finest have them replaced by a single hook. Color, in 
alcohol: above, a fine purplish umber, with fine, indistinct spots of 
lighter ; below, pale umber. 


Variations. — Instead of being uniform, the upper surface is often 
spotted with darker. The teeth in younger specimens are often com- 
paratively shorter and blunter, and the spines on the radial ribs are 
smooth, and not so numerous as in the adult. The young of this spe- 
cies have, on the basal part of the arm, a few short spmes or large 
grains. The radial ribs are low and faintly marked, and bear at their 
outer end a large spine, like a horn; besides these there are only one 
or two small spines on the disk ; the first fork of the arms is not at the 
margin of the disk, but a little way from it; on the under side of the 
arms the tentacle-scales, two in number, extend inward as far as the 
first fork. A small specimen had a disk of 10", and twelve forks to 
the arms, as follows : — 
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Astrophyton costosum has been found in the West Indies (Orsted, 
Riise, Suenson, Benzon), on the coast of Florida, at the Tortugas Isl- 
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ands, and at Charleston, 8. C. It is fond of twining round Gorgonia, 
in which situation I have taken it on the mud flats of Key West, just 
below low-water-mark. When taken out of the water, it rolls up its 
many branches compactly. Its color, when alive, is similar to that of 
the alcoholic specimen, but is more brilliant, and the color of the back 
is more decidedly purplish. 

It is very readily distinguished by the high radial ribs and their 
coarse spines, the long, evenly branching arms, the absence of tentacle- 
scales within the margin of the disk, the position of the madreporic 
shield at the inner angle of the lower interbrachial space. 

The original “Astrophyton costosum, costis conicis,” &e., of Linck, is 
not to be recognized as any species now known. Lamarck identified it 
with A. arborescens, the Mediterranean species, and was followed in the 
mistake by Agassiz. J. Miiller considered it the same as his A. muri- 
catum, and was equally wrong. Seba gives an excellent plate of the 
present species, and calls it Astrophyton costosum, which name I have 
kept, because it can be identified with certainty, and because it is 
strictly bimomial. 

In the Jardin des Plantes is the original of Huryale costosum of La- 
marck (not Seba), brought by Maugé, in 1799, from the Antilles. There 
is a second specimen brought from Guadeloupe, in 1837, by Beauper- 
tuis. What is most extraordinary, is, first, that this is neither the true 
A. costosum (Euryale muricatum Lamk.), nor A. cacilia, nor A. Krebsii, 
the only species of the Antilles which the careful research of Dr. Liitken 
has brought to light ; and, secondly, that this particular species bears so 
close a resemblance to A. arborescens as readily to pass for it. If it 
should really turn out to be a distinct species, it must receive a new 
name, as that of costosum is already taken. 
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DESCRIPTION OF THE PLATES. 


All the figures give a dorsal view, and are taken from the colored drawings in the 
collection of Professor AGAssIz, made from living specimens by J. Burkuarpr and 
A. GARRETT. 


PLATE I. 


Figs. 1, 2. _Hemipholis cordifera Lyman, 
ad 3. Hemipholis cordifera Lyman, 
5. Ophiopholis bellis Lyman, 

« 6. Ophiopholis bellis Lyman, 
7. Ophiura Holmesii Lyman, 
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PACERS Tale 


Figs. 1, 2. Ophiothrix angulata Ayres, about 7. 
Ophiothrix angulata Ayres, 3. 
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Ophiolepis elegans Liitken, 3. 
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Ophiopholis (continued) 


Ophiolepis (continued) 


annulosa, 10, 55, 58 aculeata, 96 
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Ophiopholis, 96 impressa, 11, 64 
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Ophiozona (continued) 
pacifica, 
Ophiura, 
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Ophiura (continued) 
y panamensis, 


10, 16, 32 


( paucispina, 10, 55 
~ pentagona, 13, 180 
picta, 11 
reticulata, 13, 141 
rosularia, 95 
» rubicunda, 10, 16, 30 
Sarsit, 10, 41 
“ scolopendrina, 11, 87 
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squamata, 11 
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Pectinura 
Forbesit, ait 
‘ vestita, 11 
Stella 
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